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C ±©T* StB&g* 



m * © m m 

tr/ > k i o©***e**r/ > ► •Jttfi 

7'j >iih5>x^*>t*-.t, neat** ry > ► ©«■* 
*H-«**t *««£»©■***«** 70 >M«6f 
-trjr> > he«ar*wu *»6»#*n, *LT**r>> 

* r > > *©a»**c»jct**v ^wa©** 
>xi>x>. 

«s**r-/ > *** j© f 9 >Ai?*>. 

«ttE«*©*-©««ttD2ittsrK«*afc**tr * > vzm* 



»S¥e-500233 (2) 

t *E»**t KT*«, »*9 I ©>• 

* r> > HbJeef l -30«w«n«te-f-*f ?ry >V* = - ft* 
fc.t, «E»£-ftir> >>©***ii-«** t fciinE«© 

11. »EI>9;>Xi>x>©fte*. »Ei«>5>Ai^*>J:C 

n $afc** r> > f ©±***t-*<t*«*-> a»wu ©«* 

12. IMK4>«< fc4 1 •aeVIINtteft rar*>**. STE* 

is. *E»£**y/:/>©**©*»tt«#wEa«fctti*E 

u. fiEtt* fci*«*#t f r*e, »#«fl<oh?>xi^*>, 
is. heh? >xf*>*<»e**nT**T, *i/T»tK 

««*tf&e&(;*r thrift, n««ic©K9>A^A>. 



>X*J * >**XTl Vt'sX'J int. m*. 

18. ftEftfl I- 9 >Xi>* VtnEft* h 9 >Xi>x V©-3 5© 
-;**HEW**iT*> *LTttEft*h5>xy*>tlirE6 

20. BEftttS5>XJ>*>*«*B«SttT*t.r*l,TflEe 
« )> 5 >Xi>x>«<»B«itlT^*.. 11*9119© h 5 UX2 

21. HE h 5 >X V x >*«Elbtt©B»tt + T»tettc»e*l 
g K**l«© h 9>XJ»*i7 7tt t KM. 

22. tteB«fe^Mtt#€R^t«. **»21© »- 5 >XL?x 

25. BEjtaftft* j:^o«ae+a<t kt**. it*«ia©h 

24. «E»t KMtt^BlKlT**. »**16© K5>X 'Ai 



fc fc 1 -3©*JMfc** y > > K 1 -3©*ttilfc* 

y v hfcjtc/ 1 ^©sira^afe^vyy > ► *a- Kr*D(t*^ 

*^■C*»), - iT»Eft**lJ:0 t «ti>7^xyx>©WEitft 

>»■©«•+ nfcBBTfcfi^, tfcttUEftth 

Tl. ilfi h 9 >Xi>x~r ftttt. 
25© I- 9 

27. *Eh7/^'A^t htt*«6^tjr^l-*3-Kr 

»-*9l25© f 9 > Jt — ■» t J-fttt. 
2B. fit h 7>Ai?*-» < * I *?«rtattfttt 

». wEBii^wEatxnftae^^yj 1 > k»k««ab©* 
52. urEftfc^vxyxvfctfEeah^yx^v^HEPi 

»tlTiV«k%, »*a250MVXy*i7?»t hit*. 
33. f3EE«»"?V3iyx>tBE«*h9>x^x>**«En 
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38. «t«ttecWKH#n^M*, Jicrtt«Jfe8Eror t; > K 
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41. *tK||ft©?tt< fc* l->*rtaftft«5ror 9 >«e + 

»EF9>xy* **«HM<.lCJt9ItE*t ta*oy>£ 
47. RCh5VX?»^#yf^-*^^|»^^- 

49. m*xx#mmmm**rj>}>0?r i o-©x*t«,*, 

»**48©£ffi. 



5, a*«46»^tt. 

c8istflrmeftr>> t socman a ea 

>xi>* >k#ts < t & i ^©Hananfcaafearoy g 

5 >X^*i, H&to*T©*att*©aa- T, 

we * 5 > x 1; * i , * *« * wee* tmm * *x beh a tt 

54. t»Ef*tt**»EV5yxy*>(D^fi< it J-DO*lHB5t 
£Rft*9ltt6CT. aX«S3<D7£. 

55. RE*aCt«*4r«tTSB«OO^nr^ fc i ^^^JEftU 

tKcUT«l«, a««530X£. 

56. WE* left* ~< 7 9 *fci6©»£Bfcfc 

57. a**55a>*ttcn-»Tii*fcn**/?o-*-*ita; # 

58. WEBa*J:&Ba >#t hM7v7') 

>*?*>i:n<ai lafcaaaatr org >« 



*»«*T©1l-*att*<&B43JttTft-, 

Lr«E*»$; Jttra* h5 >ay * ^ttttttoa^teBCBSi, 

E*tt*«, ftOfttt : 

HEM>X^*i 7 ?|BH« C £tffE»-ttB£*a.« 
CJfi>T«E*a*fctiB«l' 5 >X2>* >©$>*< th 1 -oOt*E 
to*&Sft*R«U. BE»-Aatt**B4Tft;:fc<t>T*6B 

50. KTEiltt^. l»E«-tt»i«E»-afi)ttKt*«G£r. 
tt«^««1tt*TliEW-4.'it;»E»-»«tt*t*n€ti« 
4t6:t©t*e*-iiJ:tff;B«mir5:tt^t 

6!. f&E*-*»fttt«rft£r«f!EBftft«>?£( 1 1> 1 
?IEftUTff£R-8IM&C«ca«T««y 9 e <©«4r 

64. rehew* nfc*«**^cF»«>5 >xi»x v^t hum 

65. *<tt«ror 9 >v*r/ > n,^<- ^ 9-«ftfi»ttT 
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! 



LtUM-KBxvKJ? U7-«ft*-MBBa*tt**sa 

wBEftffror <j >v*r* > n>w<t>aa*attic**t 

ee. nev*** > hDNAaan^yy j.pNA**»#atu *u 
THEf*B*pi*j:cMW2 a«cjtet«>? 

i £T*BP1794T-tft. 5' JJ«K*l*T, ff 

• 3- FT«7* 4 ) v-oa+*«*ifiiT*6, *ltr. 

CP2r5-r-r-li, S' ft-AC*V*T. RERSffaB& 

a : * faery ADKA<pone*««>jt«roy u >v*r * > k 

CDN*aa0-0«aaC'W7 9 f^Xti;t<0T«iK«t3 
87. itJtftrD^OVtr; > MNA<E>»a*BiaftflRNA0« 

(i) 5V**8' *«ir*t'T, RBMSBBBtt* jtUCRE 

h<DC*a KRK/W 7'J 94X*h C fc»T*4BH 

fa- KT*73-f v-<D**ttt *A,T*6 7 5 < * -Pit flt< 
T» REBfHIA**«>-*ac6NA«>#«*Httl ; 

(ii) 5 • 3 ' jfira-^x, aen&Baatt* jtomfey 
r *79-r v-«>ft#tt**A,-cia*:r*-f ▼-p2*«k"t, be 



73. tt*«66fit)^fti;KoTft«4n6%*Vtr r > >H"<- 
► 9-. 

l -d©V* r * > Y MIA*ffBL : * LT 
II*AT** 

lot f«TK <v> a*. *a& (D) *«* mm (J) m**x 

»« (C) KT*w)AE«%*ATfifco, wee*** 

B«**i*6i:t YUM* <J"C7* Ft3- KT*»BHJtnfca 
♦ A* 

va*e*K 

i o©je*a«B?i 



»«?C-500233 (4> 
68. BE*«ro79>V*ry > HMO**** aEV*r 

y > >BNAe-*<D*ai:s~<DaKaav<te?;* itne 

U 4 I? REaft*ftB:i*acMtA*P3tt J: CPM79 < -7 - *JB 
<t«E*-(DNHS«*tftta-Kr*NU «*A?«9, tLt 

9'yyBjt0yyi.Rucj9s- r»A«nofttro79 > 

V*$ry > F«iS*P V>*3- KT6WA******. »* 
*6$0>att. 

TO. Itfca^n^H >V<tr 7* > t IKAOaOA*. *f J L. DHA 
V>*3-K* 6WIA**ATB*» 

> K» ?i.T-<tf<D»=BBBaBtt. aatf ft*CM* J: 0 
*B*lx> F* * WT-*e«BHMBtt€Jlli-**Y*« 
*Bft«T h**«*L*. «E*ttl*1»EBZHBttRKtt*T 
ft^TnE*rffBBR0tfc*a£BBM»BAatfcfc«>Bcae 
Bft**» K€BA*** tt#«70(O^tt. 
72. R£Stt«<. ITERft*? ^OCiaJtMHMIx 



76. ftE*a&*£ v * >^s>*ya«a* t *d n7B Kb t**, 
a**75©iha£-fa K5 >x^x>aa«. 

n. »E*««*»fe*KP!*«2-3«iittfift«ro-?' u >-r v 
^^^#3- k<-*. a*jB75o/hae^a>^>x£;* v«k«. 

7b. aE^tiaaae^aM^^-r y f*MH^«: t^r 
a**n<E>*a&?-afr ? 

79. aE< v94 rt<tfjsj:tfTrA*, aaano^afi^a 

io. RE«ffa«ae^Ea**«aT 4 v**?**- pr** 
tt. reii=- KEw**~a***<Di<D?*e, aaaTso 

iz. *E£fta«c*ft<»-x*aao5 ' cfigsaa**x> 
ra«. aaars«>if^a&^a»-9 >x^x >aaa. 

«. aEa«««<* «za«*e5'-cx4v+ft«».«*, a 
jiCfltaaatarxaaattfjacx-r »ft**i*«c 
a^?a9* »e*< »pmn*rtTx^ »*vf*ff^'fca 
icnpa«ittc*a6*iri»** aaa82©u*ae*a v 9?x* 
«>aaa* 

84. aax-f »f-*4*a«*t ^»a-f ?f««t**» a« 
aaso [fba£?e v 9 > ^ 9 * > «e«. 

85. iEX^ffimK^bfy, X*Tf*a*T*«* A 

aassou^a&^a h?>x^x>a«a. 

86. aB*-c*a«*<r . aaaar^s, aaanoit^a 



e*»i>?>*S>* >a«*T*-»T* tt««ttttt H^>^<? 
»«t^t <V> a«* ** (j) aa*<*0C* (C) Ctt* 
=>-FT$MAE***A,T*!K REEWtt«*BflE*Cftfl 

■ci, zzrum ii Jo©*** 

Va*fc«* 

aEll>»«7Wa-Fej<©A«*t f»*&*E*ta*ft9£a 

M >a i>* 

si. 8E*a*©«*<ta*<*Ba»Haa<5**<!vsTca*<D 
»2. ftstroru >*ft**A«>f***Ts«*AXftft.* 

(VAC) TfcoT. aE*Aa*tt, fe*«T »S#¥«lfT ff EH 

a, a*ae*ea**tf:e*«*E*€*A,T**K ^ctbe 



*c#AU *nt= J:-> tflE* ? utf- Ffi*Jt#IB»aajU=J: 

JOS. *EWA«)t*«EY/A*f:«AT*fta*. fegtt* 
a6<0S*aacj:,T??Ofi* % »**102 

**102 (D^tt. 

105. WE»»Aii>^>*-Otfcil*»#fl|Ji<o*x**/0 

ioa. a«*io2 o»tt*cjto»*«^e»t tanna. 

107. V«*Efl*?H25l **A,Tfi*. a**75* «|7<0 * 

ioa. »E«aft^k hmorn >ta£r*c t**T*n 

109. »E*»?? K-t- FEJ**<rtfflttfcftjro7g 9* 

7f F©aa****e«, aaaiot ©«*aa. 

110. *EH«?;pt f KfiH^ffittat«#'Myt K© 

Jl«*108 ©«*,*«. 

111. RE*a? FEA0<ftBtfcttft#U'<7*- K©» 

»«910I ©«*.»•• 

112. REM* 9 ^7* F*« «fcttl?is$, a**ill © 
a*«*. 

us. RE»a7^ptf>Fen«<E9«ftttai{i»ttCff€9 

1)4. »E**att*v>*T*>*, Jiff 5108 Q«n««. 

us. aEaaroy* trsafi?*?/ > k aaae 
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«. «Ette**«^«MefE>i€3ti:^'c«*. mmmn 
out . 

*Kfta^acaa$nrv**Y 7 f-ft^ttaMb^ax-r ,t 
*»t*a**>sc3%?* a*au©TAC . 

«. *Eae«n#a-a***©fc©?Ae. aaats© 
vac , 

M. HEf»A*tf*fil5 kb TJ>* % »*«ttOYAC ♦ 

97. *E»ABM-cfra*rtt*caa$niS:E*aaE««C* 
*TS*. MtattOYAC. 

LX 

a«AI*a*«ft»©yy a*k*A*6 

w. »Ea#AX5ftfti*A<*f9T£>«iiB^Ta*dn*, a* 
asicaa. 

ioi. wein*AXfce.#*r > x.*^a*&gE ns, a«*9s 
<tr*^ttT*,T. nErtffitt*ttror«j >a**ca«r* 



9 e£ h 7 >xi?* «b ft as n6. a^aios 

ovnaa. 

n«. aE/i*ae*a n>x?i >«*sa^aaafe^ t* 
a^aus nut*. 

tttv, a^aios eauAtt, 

iib. ncifEw* n>r;x ^ustt* * eat 3 - k 
t*. a*au7 oanaa. 

us. itEifEJisnfc f ^ >xi?*>a*a^aat=>- kt 
aaanr oanna. 

no. hanaa^^ftaro^u >*« 

£«i'*>*3*'?**'^ ^x-caE«A»tt»aca>cca«ffa 
r*uEH*hfcft*rt»r'j > >*i>* >aaa%rt. 

aEas©tta%a*r*<tttro^« >tiit6K5>x^ 

121. a-->r«aa**«Ei- 5 >xf *i 7 ?ana« 
^^*asnr;BaB%^jertr« c t*r*c aaaizo 

122. aaam o^aca^raa^Afe^iEftsiiftaftT 

12s. aaaizo f-tizi 9ii«n&«; ?n- 

124. ftoaa : 



x9 'J --=.vr»»*c ?mfc**-tt*rft 
ec*-Ct«ttt6r*itflEro 7 'J 6 B attest* 

T X ? *J — — > ft * 
*XC**Ttt4, 9**120 ©ar*. 

125. flC&ffCO* $© 1 Hftarny tj >T*$, ft* 

4120 ©itfft. 

128. X#T*&Hry>- h 5 >Xi>* >**A,T« 

9, *lt nearness© i o#t nafti^t7;-t*6, 
» jjt gii 20 ©*a. 

; 127. VX^xit^-sr^XT^T* 

(o «re»ft-fE*u a»*e?e*. 

Sllfc 2-a©«*a*ea**X,Tm**at 
Ciii) «• K *>£frfl«IttC**«nfte?aftE7f 

«*At«*yM*irL, £CTttEae*E**j:tfai«* 

123. &*l wihKQto 1 «©b Htff fa? 'j >*a*T$* 

129. tf*8ro^«J >©*M0*«k9$ < *Jifi T**. ** 
«t27 0)-5>Xi;*^7?'y>X. 

130. bf-ftltro^J ^i>atR*nfcttffl^C»LTftlO- , 
M-'J: 9Xi^«Wttt*T, **3N27 ©h5>Xi>*i,?«? 
•5 X. 



»« ¥6-500233 (8) 

131. **&ac*tLTft£ftB*ft4 *ftaff**HttU ft 

▼ ^x«rtB«jt«ro^^ >c*9a*ati4tta©iMx< 1 1> 

132. ftl000«J:9*l<||tt6k: ntsrar-i >^tfi: 

133. rtlCOOaj: 0*^*tf *fc HtG AffTo^'J >**£T 
«;4A»t#6. H4E9131 ©h*>xj>*^ T ?v»>* # 

134. t fftHEfo^'J >©a£#&-C*.,?. ttffCJtOfcft 

*Xfct : * L,TREtt«*££tt<0**ro7''J >*7>*T*» 

fi*hfc**fcBM*%a**ftci:e*,cra*stt. 

135. a**134 l=«-»T«ft*n« t hft«yay<) >Clg)T 

*»« l«*'M-'Jtt)*#V»<tflC**1tt*r6. 9**135 Qfc 

137. kUlRfo^'J *-/»a**£**K5>X5> * ^fc<^ 

5>Xi>* >^v«7X«t»TWEH*f ilC^X-f 7 fT4C4*<T», 
ttlCjtiT 2HJK0HKW*illt: t 7 * -f 7*3t« a ft 

* > ? >xy*r.» 7"9"?x, 

136. ©E 4 *} 9 4 Ztfr tf&Jt£lr?£$, 9**137© h ? > 
x i> a .=. * 7 ^">X. 

138. 9**137 ©-r^XCj:*)*t*n5*(»dnfct 



7 'J > . 

Ml. 0fe*7* y^t hTtttt*:/* » K*4 k 9** 
140© t KftBE^or'/ 

142. WEt7t t l^aEJEiCttTtett-C**, 9**142© 
t hftftfa 7 'J >♦ 

143. ftjroytj >0N«f fr©?o-.=.> rclfVvTWffl «7 

(iii) 9:MMfll**«ttKJ:9»ttaftfc >o-i>/Btt : 

Ci?)^5x £ kfl*o7ot-; -©Jbara-s? o-^> r« 

144. 9Ett?><tnaffXISit*4 Not! . Sfil JtfJttf Pad * 

**f*tifi, 9**i43i:ea<o*?*-. 

145. KPlb. pGflc. pCPU, pSPld. tfPH il* tfpCf>«fr£* a 

3*£*<ift*. aMusce*©^? 

US. 9**11 25. US. 127* fcttl37 © M>X^*i 7 ? 

-r^xpTTiBaifcBttfta^attenfc. aeflatifcthvo 

147. hi VX5>*i7 ?»*«**©t l-aaro^y >©a 



9*SU7 ©tftt. 

mi. wcEah5>x7x >#flEaaa©£«attic*^T 
»Ewi*ft/xts a«ai48 ©7?a. 

150.. 53. 59. 120 */:tll47 ©3J*Ctt,T«t* 
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mm* 

3 *■ 5 > X O * Xtrioueit) % S ; fc©T#* 

r*. 

t H:«Ut*/ ?»-**tt*©4;*«*JH©9l*C«fi** 

*Ke<o»»^oa«a-ey ? °-*/Hit*©ezffl*tt* txi^. 



*<1«M). Proc. Wit I. Acid, Sci. USA . 88. 3833-3837 & J: xS 
Hine*(I9S9>, Science. 246, 1275-1281) . C©«lfitt* ft&U 

$*©»*(*, !8Sfi7fffiHir£«i24»||89IHAC3R|€AXr 
*/:*!>© h*>* : 7*? K*nfclBfcj8i©9E«*flftUTV»* 
(Uoit 4=f J: CTC«| l«r1 (1889). CoM. 59. 595-588 ) . *©Jt5 

© * n & Ofi« ©B-* ft *r * (iccttiM II ty;#fc*C jt *> s X £ 
*litttai^(t-C^5 (Yaacomlos «f Jt VAlt (1985), Cell. 40. 
271-281 ) . V <D) Jl8*©fc*©82*1cU *£i;«fctitf. 
Cftff*nfcatf9J:a©V7^v-i:. 12*ft:tt23 *, ©Hf ft 

/ 7 "f** (Towewi(It83). tfttore. 802. 575-561 ; lessee 
(1989). 6»b«i U Pa» .. j. 1052-1061 ) . 

**»et: *cjtn«, ii<i6ft*©A*<--*-«9i**r-r4*8i 

e*4>*9Z>9*998*f *C fc*Tt*. IUl*feim4(l995). 
CeH. 42. 1 17-127 ; Id Us I at* (19*7). Nature. «r 482-494 : 
Stort <&(I985). Bac&try teporu. 20. 197-207 : Reutener & 
(1989). Nttflft. 838^ 350-852 : Btfm -&U8B9). I. Ei>. ted. . 
16L 19H-1929 : Jt at: Jtorb 4,(1919). (snioslobilii) Geatt. 
Acadeaic Pnu. T. Eos jo. M. AltfcJtffT.I. Iiblitn 91. 
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frtrU©*Cfc*&^ COfllttt. ttKG9fLTS«ftftt 
Wr«ft«ro7M >****»T*89ftB8«©***4fc*t-. 

»»tftfc"4 F-tM*B**U*S. ««©»•<?•; K- 
^yo-z^^-ryHT. *Stt»fc»l,TIQl7*ftfifc 

ii*©tt*«e^oae-fi*ttBHc9i»*nr^ft. t^i 
ttfl^*©«98*fc*M0*«*©x* v>jtna- ran* 

x?7>«t tJCffValX? V>±*8tfc»*4rta}sc tiz-to* 

K{rj9*£**a>*cfc*?#* (lorriioo. S.L.& 
( W<>' ^roc. Wit I. Acad. Set. ttSJL 91. 9851-8855 ) , ;<D7 
7o«fot<tHt4tt. JSKC*8»ttev9;cFcfl*<*D?*$ 

A* CBroit*m*si*(!fia8). J. Eip. He4. . 170. 2153-JI57) . 
CDRHl7ro.ftt, 3>tf*-^-€f»*ttt-,rfi4tcA 
X»^K»tft9ira, ttfcfcOta^-O-r^EHfcittfittt 
C«4TifcOT*4 CBltcttA&fit. U ^(1988). NitUM. S32^ 
323-327 ) . *tl*<D*T7a-*tt. 91 B ©CtfltCit LT A it 4 
ftfc«9l«*/ ^o-^A,tt»©»|?©«*tf I7t««t U R« 

ffanf«9ift©ff8e0«tr*# 

lifltn'9ii»a^77 9-©ff«t#-5aXTJ5ia (Orlmdj 



303-J26 H^#M©Cfc. UiT. attitti l£*9I*t**;Bl 

ftSailTl'4. r»M«itr»<»(]980). Proc. Wall. Hc»d. Sci. USA , 
83. 2152-2156 ; Nvste«t«i8 ^(1987). Scieaee. 236^816-118 

u^t<c*<^* #iit£*»99tt. AT©^5>J^y *x» 

iMuaol. . J43. 2074-2080 (fffi»S*l* l^flUCtb) ; 
9*Dt*(1988). i. Eip. Med. . 168^ 1369-U81 Ctt*X ^ y > 

( it M > x i; * > ttrt Bit iief <o icn t »i t Hi , t ) ; 

&itc»ie*(i984). Natore. 312. 517-620 : Storb ^(1986). 
l»«iwl. Ref.. 99. 95-102 (3?£«S«/9i9Jia*(9«S«r 6 

:t»T9*K»8ftft<c ►s:'*;?* >*»»r* >-7>^y 
*x,? v »? A « t B9ifc*-ertaBii«*e-f©**iiEHL. 

^(1989). J. Ely, ted.. 158. 1393-1381 <*« fc 88#T * <Xt*91 

<A©9t£ft»99tt©»«*r> *#91©Ct. Nsssemveft * 
(1838). fatore . 936^ 448-450 : Dordlk ^(1889). Proc fall. 
Acid. Set. 0U. 96, 2346-2350 i i i CFShloin 4(1999). Proc . 
tUtl. Acad. Scl. 09A . 86. 8020-8023 tj 9)99 © £ fc . 

K*ftffftl'9i'X5>*.=.7 7-r>>;x*T©15 tt T<>x«Atfi 
-ftiaC9 (0'lrlco <&(1887). Saturi . 329. 405-409 : Storb 
(1999). lontoitobillt Cenet. Acadaic Prm. 7. Koajt. F.I. 
Alt IpjECrr.K. tatbttts 99. 303-328 K) Hi a E0 t> 5 > X 
^a>©^S9B0 (0yrdik^(l989). Proc. fUtl. Acad. Sci. USA. 



86. 2346-2350 ) C * I* 6 ttttftftft K * t> ft* « tlTl^* . 

*>A'Jm.~v 9v*ATU&i,< RJlAhT^ftis 
#ASftfc*S*Kna«**»ai,TW6;fr«©a**««*F*l 

Tt»4i;a^U* Cfiichlni *(19M). W»t»rt . 326. 409-411 (X 
fi«*nTwttv»-7 MJJM>xy*» : GoodhiM*(igfl7). 
Proc. Hit!, *Citi. Sd. USiL 14. 4229-4233 <*B«SnTi*a 
4.»*>***ke"?> ifcitf Bruitemtwi *U9»9>. Prot. Natl. 
Acid. Set, USA . IS. 6709-6TI J<>W 7 U y K"7->X- t hXM)) . 

u*ott#&* *©j:}ttaa©aatt«»«?*!K i^ct^ 

ft*. 

±B\zB*}<k + t K0rt«>a**aa4*ifcJia*y ?c-t* 



»*f 6-500233 (8) 
wen^ nrt^v^- J:yncH* ft^niiftff ro7 

*a*4*»*f *;?»*a*T*c fc**aw©a»T*a. 
*»a©«tt*B«tt, I ftfcttaae h > 

J;eO»%3tItt, *K*tH«©««B Jt 9 *©*ft 6©H#© 

ti)6i:ftft»n6, *aa****f?a*ii.fcoT*©j;-jfca* 
±tB«ca-»r, *»w«o-«ATii* i-swxs**** 

CVr-A5'<>) «PC«EW*nfe, HEfl*htt' 

aaaaftayoyy >t£ft*tt* ^>ai?*i,?»k 
h no. a fc t < k 9> x v * > ***r * * a 
att*^ifL)64. *©i-5**«**tf>fcaa&*tca*&« n 
44, *a*9>*f* >t*cfco^aa h9vxi>i>t©i 
T<osa*< % *a*«a*>a#©iiaftff > 



*a«wo h 5 > a *> * >u, < t b i -5<o?r«ae^ir r * 

7 j* > b fc3-Kr*DNA**A,T«5«ah5 VXi>x>*fe* 

r 4, jisfD y >aa t*? >x i> * ^^nioioaf 

tff»ilfi?ty/>K3-Kt«ilfi?*rryftt. 
#a*$ns h5>xi?*-*?#t ^tt<:t-»xMT»4*, 
*fciiK9>x5>*-??*t hatta*****x^a* r 

**♦ Bac*tii*, *7> > 

$nT**i\ B*attW«Jtttror»i >Ra*fcu*a€3- 
kt*«m nti«K«sn-cn<H'J:5a k a >x 0 x >d*f*a* 

> ><oa«i (aaftffE*) i-J:tft*ifcWEflsnfcft5r 
87<i >aa«J:c//*ftttaa(D»aa«aKa4rvittcr«. 
*ft««^^cD**t; aaKa*jtaaa**?o7M > 
h?^y^tt, aK«*nfcaaDKAOit««*t^»K-«-* 

-fa^-icoc. j <tjtcf«a«a#crtD> *ryvK&**» 

gas*?*** HP User Jet $«rl«* 1IHPLASEU.PB Setaeots T 

*>h* ^oi^i h5 >xyx>aa»Tti > «4tta&ea. a 



*aw«»ft-cti % &aaaaca*4iT^tt^aaa^vaa 

%« ro^'J > »• 9 >X Vx V— «PSD«»#<fc«PCVD j«e«r 

«i***<o— 4>aataa*t«). r*U'«- k »j - Banc** 
sa«ft»o«**»#-r6. *©j;^«aait, -*u><-K'i 
-Baftf^^sftA^aaan/raate^a/tfcttaa 
x^xvi:4fv^r*a«iatt*a«-5i*fic t. naaicauTK 

-e©.t ^a»at B»au, n A>z*mi*x. trza ma a 
Att**ca«e^*av»r»ata*u**c tcio, 

fl»S«Ut:fct:j:f), ^JEffcT* c fc**T ft *. ♦? 
«a«cauT+#4««*a *cF«tatt*irr 6 9 a - y«aa 

n*aci*^rttv*ft«iiike*r6*/ yo-tARfltitmit 

*aacttt>n&*t hitt+«rtBMsro79 >ms 
t«ay4^^^-^J:i/^afc*ftaua**n*. 

**f^4 rCpositive-tettli 7 ^-e«aU, ^ 

-it, **i*<*aai=*^TftMr«*t ^aatct->T«HttT 
r/> r-<D75x<Dan«*a*at*r*j:*ca«*ft6. 
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A**rtBMe**rjr wfctTtt. ****** *m**» 

tvznM***** 7 J v >*»if&tie # *ftfl©C©«T*c 
ifttf. 1t9r<7-*iff> 4 1**«9 9-*frit< tk> I oo 

*-**««a*cjt..7:*fc hm*0 Yj L+tz** 

Mfo7j > V*/* > )-DNA<Ofta*MtfcC 

©*, 

*>***rre Ki>x^ i7 ^tnnfct:«r*. «©** 

*B»tt, ±tt<o#«n*nfcM*j:tf0a |.5>xy A 



y >y/x.ifir) ojo-a>fct«T*ar^ j k<:*»ht 

K**««Hffi-C* 9* H*tf Kit I. Sf i I & £ CF PlC 1 tlii, 
St. 000 -10.0005 9 \,*+ KtCfl 1 OJt *) fcfti*MT»ftt 

BB©B*tta* 

*7o?n >taafif **aaa*is«8!u*f»©cMttftsa« 

CDBl. C082* JttfCOM* ttfC7U-Z,7-;i« P8|. F8Z. FM 



fl II ¥6-500233 (9) 
7* ******* 

«wn***«c **t* *fttt®£aa«+cac** 

»ttt'B«ft * tf B« h 9 > x .j A > v 9 yx 4J ^ . ^ ? ^ 

**, **m*titz******a* m & airo n vKf >Jla / 

ft*'«79:'aa*jt0B«h9;<x9*>tt. a-©**** 

w-*itfa-ttai«*t!-i,» % vcn 
3 n ft h 9 > x * > © XttK * c j; 9 w _ m 0 ftafc 

ap*cvci77©c5Bi»Kn, *fctta**Tatt©tt©«») *I 



H.ltt, Bk«(DMt|<Tfe|inft0««9f. 

E»ll, 2^OK««0t«Cl2:3FLf:BlBb©»lBttX«lCJI« 

hioj*. t k t 8*iy y 1 znnvtitvts Mm#h*v* 
Bin*, feOrtfiWftui^cjt^TttBi^v^yxv^jB/ar 

8J2ttlCPI©ff«t^r. 

B14I*, ^«9©t Hih5>A^x >*ftr«T*©Ctt'>B? 

EI5I1. pHICl feJttfKmi ©tt»**T. 
BHtt» PBEC2 «-«*«L©*fcJ6i:pfiE3 (9, Kx>«>tr- 
8 ' ) ^Cf»ASn6 t hC 7 lRlf**T. 

bins. p»tc2 (Dtr>>Km5Ai n o»B€#r. 

B2Ctt, *ftfl©K5>Xi?*>©fr»(=*t>ne t h J* I* J: 

B22UpUpi ©fta**r. 

B«»c«air*fc©©*j;f 4 1-***4 7**K9 *-v>n 
m*mt. 



attnc**? «fc*!>«4*?^> ***** raa*? 

H25a~e(*. « MIS**? *-©M**r. 

H2?tt-< 9 P~ pCPeOfcH***. 

H 28tt ^ 7 ^ - pJI2<0 tt A * ftf. 

H29U** >-pC0lll *o<»a4>#r. 

Hsottpiciii. pttci if^a>BC2eK9>?^ A >flifitt«^r« 

BD34UpiCKl 

*«t**u><- h 9 -mft**fiiiit*at:i£*rft hvx^ 

tt> + £tt -*!//<- >■ 'J - A Aft, <5)>^ + A©H#A, t6J? 



«i^OJ5X«St«. t Krii. 

r / > h [ill? *xfc»*U -^Tt, r 2. rHr. 

? Xlgd-ltCttBST ft. 

•j - =raa**3- ktsdnak, ss<oEiK**sfc**3'/ > 
h»7 7 i y -ca*rft*HK»**ft»NA* r> v 

ft. M^TR**©**. 4>OJ:-5fX7 t £ (V) X& 

-?om«ti (D) tef-br/^rfcjtcnoojae?*? 
ft. 

tu«i vBmftmrvf) vas^ta- KrftDMAtrcB-r 



»* ¥6-500233 (10) 
n^-f;f, <7)*tofcftax«tKJ|(hT»rauUttoo) . tiXVM 
ft ft C 7 (0 *<D h 5 > X i> * > fit tt a £ * S CO ft tt ft ♦ 

§ui*\ H^yx;, ^ttttonattftfira^'i 
fc*ffi**att»KaB*nft*n*R>ii«Ttt. tx 

sc. m>x^i>a< 

BftncftBfttftfcBBft Jttf/tfcttaBftBra7ij >*£ 
>**A,?*ft0«Tti, 2 tBO*a?*ftftKI*tta&?*£ 
Hit, 2frtt< ttSCHBMSnTl't ^>X^i>r.tt^»T: 
*ft. #*Jl«*CHT»ir»fc-3HTU» Puodft«en1*l iManolo - 
12. »2B (1989). Paul lillfu B.S. Birei Prest. H.T. trft 

So: 

*-«U/<- h M - B ABU, 5Al=#itUfc-KU/<- h - B 
-«C«tt$nfe 2 OO«-C0<i« 4? **** Ft 2 *30B-Ot 



royj >jieftry > h v. d. jaxvz* (C5 

IIV. D. J is JitlCiC^ t > ^? LTftoAs 

■ c v. d. j (*«:iiBmf«i*ttvtjo») ©a* 

**Hifittrft. *CDJ:'3ttttttlt)IIK»li, »tt«tt?TR0i«*3 

i£ft^> > KPIEJI«eu*tt«TAi t**)nft # ft tut:, 
««0- Jtt*jft*<ft*n. aci*TB*V-D Jtt^AtROIV- 

tfcu fUE^sn^oKAj t^nn*, «<oj:ott 

©i^^DKA U r«E«Anfc««WAj fciflftlft. *Jft«Oh 
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(IMO). Seittic*. Zit. I5IT-I5M* Jt *©4 , C5I« ft nfc# # 

xataao^t. cn CAagrctfctt*©Ba**#4,T**^ 
rtT-oiiic^flffitftjKDx^-t-. tt^rcn acuaaacc 
*fctt*©a«*€*T*/*v-#*ffr4. *n*<Dt2*m, 

*VfcJttfDae**$ry >h©J«, B*T«B.fcC»o**. 
&M*Bfc*Jtl/jafc**ry v ^(DIIIC. *02->©a* 

©»6©^7*V-*Jttfy tT-KWB, *ft J t 

Dtfcuj. *r y > ► ©»tf©fc©*aai»Tfc$. ^-xr-r- 
tj +v-mmt *-ttt2a**©ftft *tfc a 22^ 

Z4« s it efi » * e i« <r *i* ? a $ . 

fc©«©sj«i9aajCc*«»T. ftarwru >ta*.*tfaa© 
-am- h ^ -cfei»Ti««i§tt^tfl*. *©i$*a 
• «aax.tt, -eojt^atry > ► #a*T*EBtf<if*©«* 
(r*i> c J:-»Tit«stn*. aan*i*«*au'9arntt. a 
anirtt viEf* r y > h(Dft»o? K>«rtBiriffjtr^ 
> K>«a<03 K>on«cfi;«, aa*a*©r*u* taa 
fe*±T«D try > i- 1 J. try v h ioacsc 0, io?? 

f*f- Ftt'loffa'C&JEC fc*A*. o*r> > h t J. 

*rry>)-toB*fj£tfV. try y^^Dt;ji>hioic, 



aftfti>aa&o tot*«, 2-3«>A>i*si©Baa#r ©»« 
jc*tn>*r* : -Pctt*»*aaawa**fj:tfz*i//<K « - 

B&B©RB* (Liatoa6(U8fl>. CelL 59. 1049-1059 ) , ftEJ 

offloBaatt**ao«;acic*cTitf »*mE*aac** 
r*. a*oBaait. Taatt*ttaaaacA5 wtiz* 

c. «aaaasa^«f(i«i«aa tt,uL*m*amxmti> + 

-M-ataa. *n4<oaa±efe«ro^9 t 

ta&rti: KOHL*. *«ftV*'* »<7ffTftft 

^^^KK«tt»«sneLTiaaaa*fta#^ (mho # 
*>tta»aKtt#ft#iT^A/«-Tafcfc4 o, cn#«v* 

TB*fcOgiat«#tt f LuztvtccbU (1185). ttoturt . 3U. 

aacjt9Sf»«nftBaa^o- voTaatt»tt«aoac, 
aaftB±©tt»»?©aa*«2-?©aBTKftr6. « 
*a«**!gi 7tzx<* + i, % tixwaattoB** 
*ao*-Tiya«aci9«E*nT-B»v*afcttoR*0 
+ttttT*# -a»**a»tto^o->f.»fetfca fc iia** 
«e*cj^r*atfi**#i***e*afccfioaaca*r* 
ftsroy .j vmtsctt, c©*aa*acji©aa?«*. 

«ca«tftiic it cat fctxaaoft^aaat*. ttB t M 
*aae*b. cft£ff©B©»Ba*BKaft* rumxjiv 



ft If ¥6-500233 (11) 

v j4fiff/tfc»vDjii«i!oa> ncudnfewaaaa 
s^tr^y > i-4u:tfwa«ft#ifciraaa©Tac«^ ftfc , c 
fctt*a©«»aaaft-f vKoa^tt. -*«ue*a* 

atftttmaro^D >*s- Kt«iau«at«. tej* 
ftaaaxeaait. 8aa©aaaat<x©fcftro7tj >©» 

r^amta-Frama, ftaro^g >*a*fctta 
ac^tA*. a- Ki#i6jtayo^« >aa*fj£ff«a#»i-c 

ry > K+©*«>J:-5ttlTfiWijicr*0^-5 

«sa?caz9a«?K«9aa«Daaaatt. -fta»i"<- 

*-o-Ru;<.fv-a*titt6. :«»ftiion:. a 

> Ka«i8»«ii*»aTeattaa*fic*t z**Baa* 
*©,t**iit-«iitt*a*r*aatt. trssem^tfn 

-9cu<<- ► y-t^ATaeEn^a^^fr^oitff/ori; 
KBBrar**. «n«vj«f jccfvo jat>e-jtoa(;«asft 



aar«r-s > hnacita.L* -2CDB3a*»£*v*£** r 
y > k t JBfi-f *r y > hnmt itiiv. DtfiaJiEftr 

y >HOi«i»X.©i*T**. COB I. 2 *fcU3 «a«t«i» 

wxaaoa^tt, -ri:, FRi. F82. pbs atom t«tt;t^» 

«U»?o->tst« i ^«EBc3>tL.T-B*i*afttt*iri- 

Aafi«©aa^aa€!i6jgcr. 7c->ana« *si«irti 
cost. cow*. ^ucinsaa+ctTa»2»^*t*?D - 
mtfe^T. ttaa^««©aaaifjLa'aa 

a«tt»4rafer^cjrtfTi^ ^>x?^T^bn» 

*«9©IBjSTrt, M>X7«z v ^t^Mtta. ^<c< 
tfc I *sO*JI«|Ot«/or9 Cttifi) 4rBt 

Kaa©««^«jtittaas9c«Ar«c tc^«»aa*ti** 
*«atiraT**at haat*v -ac ftiromvief 

lt*©±, 'eojt^ttraadiifetiaE-T-fittaaxaaac 
i-.r-ftit»*Ba<-*c4*<Ti5. e«©*na*a*r*- 
fltc0tu^*t Kaatt7^A«/r^aaa©a©y >/<-r* 
6. ^ntifhoom (v^^aa^jt0a«jtairDr c 
ab«**o> ^caacaoaxdiirfr^e: 

!6cacfraT^6« lanntlbbilio (eaet. Ac&dtsic 

Preti. T. flooJo. P.f. Alt UJ:c;t.B. Stbbtltt B (UBS) «a 
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WJtix*- >/<>y-* t-y ^j:?**©** «•*©«!© 

J: 0-*c»IMnfc s-3©H-(D»* 9 F«t 2 o©H- 

Fait'**. ftvtaZM-rttt* v*4 

a. *«*©«*©*«, *«aeftM*Jt0.AB**Jtfto* 
-*a ecu) t*o«sii«^©ftffror'j 

4r^^xy*ir?*t hticiitttianft, *n 

t© carat *t i y be* **rr 4* nfcttWUEWts - 

K*ftft»T«4« *♦ ttt«l fcl48«i6ftr t > 

a >*fc(iDNAE«*JEC J9. r * > t CB 

gi:ntrict«<t«%, **w©-B»Tti* thy 

y Afc*©«* «iigf * jr y v h**EH£ nri*nci*»rcn 



US ¥6-500233 (12) 
* Jtefftfl h 5 v x y x >cftfc*i*. :«nttt, 
h 7>^i»*>#T9^i:»A8h*. BBfcJttf/* fcnftft f 

*Jfc9<D89<DBft?l*. h9>Ai?*:/tt, WEHStifctB* 
©J:$*V5>x?.:/©aBttcWEH*nfcVDJ« fcliV J 

y >tiUE*«*t*. 

*$l*->fcDNABH©WBtt, 7 9XBMCJ:93- KStift 
T » y BE^Cttl** 4 i *©*$*>: m«ro^'jn5VX 
»*>cji0a-F»n«7l y behk fcfiB* ft*. J:-*T, 
t MfcS^ar ¥ / > Me AO K*h*t*ye 

*rs F9>x^£ynifett, r> > h*B 

«E*E**ftfc »■ * >xi;» ry > h 

©DNAE«fcIEaci*-*t'n\?A*$ i8»t^*tfti. w 



r - fcM* Axxscisciii: J: «>* as n 4 >t>r* 
•6. d:*ae«* (ttfCTi y«E«+) ot<oj:v;sEcb^ 

*»«£KtlT4©C«n4#fc hfitt+t4ffliT6 t> 

ffl* ihwakhuj #») *<7f ki; art, tsar 4*. ffl 

-«t. » at u < i* < t ttt«»<«)-at*t:itfli«rt, 

*9)M+?«fB-f 4*, res *B*hfcj . 

tic; r*ffttnttis!ttj a. *flB*<t*-e«si;;aa«itt<iflH* 

f K^/^RtS^. AHWCtt, KM© 
AO. Iff* t < tttt99XKJ:«>>lflt'C*^'5. ^>/<?ffM**^ 

it?9T? *)*r i rv n,±®m-$ % i K'<> K*«3titre 



t fa I ^(D*TMfc** r> > K l *3«*»ifi*tr X > Kis 
t^K&ftfirortf >8ii£ftry> h*a- K 4 UNA* 

yx>tt, SffWKtite^-t r/y h€V J IfcllVD JWErti 

nfc=rK«*tit*r*te*oaaaBKAxr9^^>r4/r^A. 
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T***«L*ae*ira*B©aa*«:^aKr*t:». re:: 
M*TiJt-jtf r*-f j a**a*a*ha. *©i$**a 

7a«-*-cfcjiT. itr B£*afe+Tatt-r**©a»£ 
* > htx*m*m&**r* > t- i*>ar=«**fca«x>~> 
£*»*4r«a*«fcac**in$. tiMvs^xvoi*! 

r> v ✓ ^dka* c **t* **n 

a, 5 ttaaiae?* y / > m., aa** jttfaa)> 9 

£f *aaew**aaans. *ox 5 ttaasnu. > 9 >x 

ff* Lnoari*, aaftjtcaatth * >xi>* >±K*tn 
retsoipt Fa«K«toraaT**a»fcna*^y>'i 



vo**ftair«xr. ascaeftr* > Mc* Kin 
i4T5:i^T»*, Win. au«f > > o-*-*tit*c 

M<0*Lafc*ft*icJ: -5 fcRtttiv 9 

*s*ft*. -eoaoaa-f -r r < V. « *Jtcf «) a. ae 
<o*aa*h«. :omKcna8it^3xy 7 * 
*r> > hoaroaaJLcji^rsc*. a* ©x* ? fty * 

> M*ft«* 2-10 kb T*9, £fcCTav*H«*>6«* # 

aaiasaftttaua* o^xx-f **a*r 

*s f*5>x?*>kc©a««L*if*£;&3. 

Dirdlk* (1 989) froe. Kail. Atii fri. PSA. 16. 2346-2550 U. 

< ooatttfc^^xaaciiv^T, *it»© ► * >xj>* 
~7?Bto&* it**-* t&u«iic cnar* k ? > x * >c 



»S ¥6-500233 (13) 

* > x v * n # t a* lz fei , x mmn WK „ $ n ^ c r ^ 
*»**asnfc*, *©****a*.ktfBai^>x:>*>c 
X9n**«at*ii, uae** r> > i>ea«i*:xft 
cij^Ta*«(r««-r«tffa©ttac»ra#*ttaaa*a 
are, t* yae«aaca*«a-«*j:^=«a**#r* 

r. 

a*tf» » * u»n*Ttt, as^^y/ > nat nm«e>a#0 
n*. «4>^?^a«iij:a r eaK?>3iyx>«»wr6 
^^-T?»t ^tttttt. «o>Jt^<cttauft$8nfi4«aE* 
c*LTita^jkae;»*«ihr4c fc**r§.ft. -eoi-iccaaj 

-e-n^fc b nut ii. t v c«aii9ctt4Ufca(zaa« 
-7?»ttKfei»TaaK»%a«t*uj6 4©c*'5 :^t»4 

ttlOHiCTU, Gl. ->-<*ajsJ:cFa«ltff, ac/caaiE 



*>t»©ttt*j:©wBtt ra**at<oar-< j?*?**? 

>Wi»<t»TBti8t4i», ma rx4»*E*j it. a^»fa 

fi«ic«* x-r t^««u» x< y-f-aaJt+nx^snerA* 

9:«$n«r«^?Sfffl«^fta£itaa («x.«7. 

»t. a&89(iuftKa<s'F£naaaa^^^a7?ttr^4^. 
Aite^i&x-r ,t (s) mm. s/iit. a - kchoa i -2 

kb 5' ff<Cttat. tLT (CACCT). (CCCGT) ©COfiflO^ft 

S SKJliiC k#T* 4. (T. Kikltdt^ (1880 : Hittif . 292: 
845-S49 «»H(0: fc. ) 

. «©c. a&-f«s* ct, B^o«a«rc&^na«rt«aa 

Ufeifl ipOflnaattt-frtr. (P. S*trek*(i9W). J, lotnol, 
13S:820-«» feitfT. KUaido^(lSB2). J. Blcl.Clie^ 257:7322* 

7329ttao;i. ) ^rocaaxahftsaatt. Suigf 

t€*t* (T. KiUido$CJ982). 1. Btol.Chea . 257:7322-7329 ) : 

spa«tta«et>aftaa<fwt, 2ooaftaaen»< 
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49 bp oitnfiKo 2 -5© ? 5 x ♦ ciiir « cu e. 

Uotrttt* (IMS), J. 1 amino 1 ,, 136: 267<-2«83*#»© C t ) • 

at-ci** c fc***5*->T^*. -ttc % v- jaax.©0*n* 

*fttt«T-M±U»*-r* = **Tt*. (T.B. Babbitts * 
(1981) Hue I pic Acldi Res. , ^ 4509-4524*?* £F J. Bavelch* 
(1980) Proc, Bat I. Acad. Scl. PSA . 77. 8734-6738 **K©C 

'9 v f-©»4?tt, *<fT***r* V r*©Jfc(**CI6*4* 

tt7tt£9ttCstfltU« traMcript)KM«#A4^U' (Utxektr 
* CiW8 > Coll Biol . * 1849 : Suveixcr * (19SI) Proc . 
Hat I, Acad. Scl, PSA . 85. 7704 : finer* Jt PRadbructi (1999) 
EW0_J..J. 4S3 : 8«rtoa£ (1989) Proc, K»tl. Add. Scl. USA . 
£6. 2829 : ftothua* 089C) Ut. UmnoL . 2. CI2 ) . 
«*3 n* IL-4K J:* r l ««7tt6vaoA*«rjtcflFN*ricJt 
&Rftt» ll-4#BIUB4»T©f 1 ^O* 9X*<f »**«JIU 
IFN-t^t 1 RH*ffi*T*fci^«*tt*fc-ikT*. S»fec 

(tf «*? JO<4 «) *a#TS»tel*, b^4£fC»ft 
r* 400 bi©ff»E!IBfl©tt*rA* (Yasui £0989) Eur. I . 
Iwnol. . 19. 1399) . * ft •»© 2 &H»©ttRiaAX. li. 1 C D © 

*© b *j& c t xi te m *r * . 



8 « ¥6-500233 (14) 

»**C*PtW. WSwitJftCJ: o AS*a«5nnib 

*>ft [Kohler4> iC/HJIiUia. Eur. J. Imicol. . 9^611-519 
(1976)) . *JE<fc©MtefcCrii. ■ 

l>T£*IT***©;*ife**if 6h4>. C 

^OttAt*t/««ttttfi:j:->t. VJBBBCj: 9*£ d 

©tt«i;:*«TA*»**#ttl** ffjtU. BarlwfcJCHice. 
Antibodies: A Laboratory Msoolal . Cold Strlif Barbor. Nt* 
York (1988) *KE«* ftT 49 $ , fcff * o 7 V«r*feT 6 fc* 

bniftiroytj : mt?^ x*-r -m« : * j:a-< 
h9yxi>»z y y-|};i;i<-|.i|> 

tt»k/<- h i/ -©frST**. «*©*«* J: tF«*iift**r 
J:rjT*0itfc*a©3r?©SI*(D*£**ii. fcDKA 



©5 Ub«x*fclS£yy 1*0.2 

B»ftfciI©BBcattS***r / > r- (iiy, tVll£r$TU 

r * > n t&mt>*,Ti&±'ivmm±9 y 

Bfc^ti 3 3>x 7 V > : ^rtA-^rf Kx; v STIKfllflRi 

*22i:tta»xsne) ©*ont, +a-cwaftit<&nfc»y© t 

tl'ttK S. SeUUs^. "ImoflOflobulio C«tei*. Acadeaic 
Press. 7. Hon JO, F.V. Alt i>J;C/T.a. SAbbttts B (1989) # 
*ft«*e^«ls, flkfe*2x0 3->0^ >^f-±citd<nT 

(B3) . -en-en «5o ibfej:a25o mn:*)fcitiB0 2oo 

4E*a<t>7 9X^-|*tt40BI«vafi^-trr/ > Mr*** *© 



(Lflttou (1989) laaunoglobvlic Ceaes. Acadeiitc Press, 7. Kos- 
jo. F.V. AI t%* £ 'JT. H. Babbitts «. 91-M0*f) • C«««©ft 
25 kb TSLtZ 1 *.XXmX I Kit) i Z (0 * deign ti±tt 

en^fi^ftta^r. a aiftftaBttiairti^r *sn:**^x* 

fc K*ttitfc-?att«*T* OR-?*t*«Tfti, 4rnit2 Kb 
I=*?fc*m00 9DO Vit£^ tr r > > ^40 ten Cbx:6»a0fll 
©Dite^<Tr y > 3 kb©ttB«ICB«Ufc69B© > 

AS*. »&»14CDfti^OR©attK»n2.5 Hbf= 

Si« (6M> . *»Vtr7'> ^ V*iaEH«IGlttcm^V-r 6 -5(07 
r I 'J -iZ&mT*Z £#T#*. I*!60©V B J 7 t i 9 - » 30O 
V„2 Hr r / > 80© V.3 > 30OV.4 > K 

3 ->©V«5* r * > XV 1 o©V,6*r X > h*<fc*, Berm, 
J.B. &(I88I). EH BO J .. 7. 727-739 . t h ««*e^anrJt, 09 

ar&v-t r> > h**tt«u-ci^v»xae^i£tixjitt»)* bi 

*«V77i'/-0/ AO JU^T^*, VH 8 7 t 5 9 

**ry > K&90 kb ©rtCT * e>rsn*. s*to. t. ^ci988>. 

fiioch«». BiQPhys. Bei. Co— «n. . 154. 285-271. •ItftDlttxCF 

C5iebealist^(1981), Mature . 294. 831-835 : He 1 soda * (1988). 
EMBO J .. 7. 1047-1051 : 8«1«»«U4 (19B8). EtfBO J .. 7. 2008- 
2010 : Ichihara ^(1988). MBO J.. 7. 4141-4150 : Beraao^ 



C1II8). ElftO J ., 7. 727-TU ) . 
I. >Xi? A > 

fc ►**©w«nan-ci*«t*Y/ /.oka**^**, * 

lf«tl'h9>X»i VtttrO ^330 Kb<»#^ t-»r « 

J fr*a«fiftr; >Hrffl«G*SCfc*jB6*tT^* (84 
*R) . C ©8f «*tt* 6 -3«ttj»V. 7 t i 'J -©*««.* 

D*<ktf Jae^tr/ > h. atacfl. *. T S. rl SJ:tfa 
ittwtttr. 8irnB^(itM). mo j.. r 727-733. co 

kp Hoc I B*tffi % >frB(trtos|BPeslt)»«;;» t ► 



%mr 5DMAKfrtt % tf* U< tt*-©CMAtttf©*a*#fclI-© 

ONAtt^o* ©j;^ fftU<lt«500 bp-*&2OO0 
bp. a b»« L<lii.fl kl-2.o kb**tr. tfrrtT h 0 >x?* 
>*JSfit6tf 5fc*6©*0BNA»frC«WttUX.tt. lOT0*8J*29e 
07/374.747 *<D % * C ffifl $n fc rKM*Jr©tSRfl 
*Ac,*SDNA<S>8flft«** (Islricellir Ceieratioo of ONa by 
Hoeo logout G«co«bioiiloR of DMA Pniwati ) j t«r*-Ott 

**nfcu.s.#imatfa«i:xfcffi,<Ea5nT^«, 

an. a*uttiso kh*«. nafccums-ioo ^odnaeut 
* -» t, he&nae**?* < t 1 1 ->onw*)*m&& 
««y ^dkajchizoilt, a*tt?fc< tt>* 2-5 01 
u<itio-25 kb tfctt*na±©^) vx, *©*> 

u lostWAt;**** : ann^x <v> « 
fe**;r/>K aitr?aa (j) a**f attftx* 

01Et3*«tt (D) > ► . tSJMSf$^>XVx 

&***^«< *«>25 kb . A£ftCt*5O^80 kb ***** 
ftah7>X£>*>i* % *.-<0Z**ttt?S*tt;i<r »*a 

***rr* fcott^nj < t *>ma kb tA^ocitLt. A-*,* 

Kttft70~80 kb * 0*L<tt*tt<*4>J&8O kb Qft8T«4^ 



SI* ¥6-500233 (15) 
aic^AractcioiTftha. MAS»©aa«»tt> ax» 

-*C«a*ft*fc, «»LTt**OIIAtr)r#*tff<I#«e*i.Y 

mBi9i;«*«fc,T87o-a»o im s«t 1 aaairtBar*. 
u*L4**, teat 9:,*0t>fra tt% *©** x©** 

*«tt. 7AC*?*- (IforrtyfcJtffSiflfta (I383). Hit, re , 

2SL i8M9« K*9«fF^*c**T8*8«A»irJ;9***i* 
*.&r*m > *>*>*f*>*flsB>*«>cw*T**. 

YAC-<^ t- + C5«-200 kbC60liAiFJ*-**t*5 Y r 5 U - 
*ff8t*tlft«CT*9 rfinrkfl ^(1117), Scteao. 23 1. 80S- 
812 ; rra«r*(l888). troc. Utl Uii. Set. USA. 88. 6888- 
5802) -etT^tjT i >«*tflB^T»0 -«1000 kb <D*-fX© 
BHT tAC5 -IBll,Tl'i CHeConiick ^C!I89). 

Proc. fati. Attj. Set. ASA. 8J. 9951-9995 ) tftiXL t 
ff*«ft«ror? >»fi-f*0 670-880 kb Hot Iff* Jt!> fcftff 



ttoff » u^BiTit <tff ro? t) >a«fcj:aaa h 5 v x 

ae^*ry > ht, ^*it< ± fc i ooaosffiM£ft/> 
fcur i »ftftr > > h tttc: <: 
&tcair, a- ^stieftflEroyrj >©iiv etuc 

^vHtti;i*«T8, flitfleO. IcAtiCriiB ©aflEta- 

fcK8MJi«try>m, 3kb©0HAft«c«^Teat 
8a©«««j4r^y >Hr3*©ftae***A,r*«. *n 

4ritftfae^©5 - ■jfrt-ac*-©** » sFii/s M [*fl- 1 

ttliriilt (Sadoo(I9S8). Blecbf. 8iopfay>. 8e». 
Comjtl. 154^ 246-271] tfiZmtf. ^<&f£lfttti:ih 

©«*ttflafi*fc*ae*oB©a«irff^«fe*. ^aac^ 
ffc«n«i/78)*ur Riit<t>iim:^idT6 
*• kc, c©a>ftt*^« jaat*cfc», taxwot- 
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fc M 3H » (milt 4U983). Mitiift . 30JL 809 ; 

Y*dcopou1oi4» it/Alt (1986) Ann. Rev, l—ucot. . 4^ 339-368) . 

*ft9£*BBttBttfc*C (Ya*coo«!os SJtCJ* Alt (1985) CtU. 
40. 271-281 3 . fcft^Mt, 23 kb Sfil/Sp«l Btffl>ttfc9K* D 

**©-»t*C36 kb fljtflii/sod 8fw«r*-5 :tfT*«. * 

©<fc ViBtfOttfflt*. tt*«D-Jtta$tt«3ttft 5' Bft£ 

t KD««li, ttKt:tt«l^( afcttSB©*««8 kb©Sfii 
*fr$*ft (SUbcolist*(l»Bl). MitUM . 294, 631-835) . *C 

«*tiio«*-e<DB*«>i>'fery y <n&o*rx>h 

*xtt^T'h*e?aDii*e*Br*. »-©*»(*, 102 
/5ii2o©fiaDM***tr«v»DiiA©ii*B«>«t»K«*hfc* 

©tt*©D*ry > h**tf*-©is kb bh-t***. wa©c© 

«*tt2-3<£>B«TftBcctl B***J*9. * LT3E*C«**JS 
3nT^« Mchinirt&OMS). E¥BQ J . . L 4141-4150] . 12© 

D«*<»£ft*B*<l»ft*Tftli. *©;*«(*. Bo*©*»BD 

B/hfi©INA*fr*ftBT* :tt*ft. 

BB^itftf-B h 5 >f>ftST ftOICtt, !Vtt{it,l 

-5. Jf * L < (i««©V»is**ry > h*<«*>*ift. »fft£n£ 
-*K I o« fill 2o© *K**UTl^<CWV > h**tM0 
-15 kb ©DNA«tt*»BT&. BBtftf *hfcfc K- 
Will DC V h / /ro-J-fAXEHtllTS t>© (Nenkirk £ 



« |§¥B-500233 (16) 

(i9flt) J. Clip, lomt. . 8L I51I-15U ) ©8£* VB*S>*ftJe 

3nftA=.-?5' Kflfr^ftBufc^o-^tB-*** 

aONA**tr? a- BBtMAOS' »BRK**« 
,T, C»flt**fffiLfcfci:©£a«ttBV*7y V 

ftfcl6©ai-*tt? 7 1/** K7a-7 <»t L< ttft«*40? 

?w*f-K) tftBTft. tt«tt«c»r«tt**u**n4c fc 

#»*ft-cv«ft v*ry > :ovt/o 

y *>«*©*# ft. cfivt^o vfrjbiisLfcJ:^c/h 
Bfi*a©Da**J^;E*a*Btf fcB4*t*-c, *«st* 

t**«tt«Ktfc9KA*H-**«r«. a«>fB©va*t ry> 

YAC CNvrrtyH ACFStottrt (I9S3), Mi tort , 3«L 

IBS J . FBBft-X(D75* 5 K CO' Conner* (US 9). Scletee. 
244. 1307-1312) t fed J:aS©»tt«rtf « SUA. *«! -» fc4**»»i ft 
fi*»**T, Bo*<D*BB<DV*r y> h4*rR*fr$ 1 ofl>* 

.-M- (££) t«*5wfcfc-C*€. 

*©**(*, BB*Bfc*B«>ft BC#*CB«l/T^fttf<* fctf 

*t*4. th i ©«*«** ry > )-*irr 

ft. S'.tiJEtfS' *>*»*T-*-B©;«*9 r y f K *CFtC 



4RL>t J:-5*:0P«d nfc'b«e^«Va«A--»|ir(8I»*ffiA^iift, 
flt»«4l»IAttfi-. *«<tU*5, 3-7*fcli4o<OWA 

r*0. ::t, ftSftii t h»e?-EKi:»lI«ir«|ilT* ft ) 
fr^. V. D. J4i Jttf««B*lt3- KT*. «V««75itb 

L»ftct^T*ft. *f*u<tt, srfcflawKti^aoeflKfffa 
5Ttt*:»ttsn, -e.L-cHEWtSitftci^r* ft. 2UJtoa 

ttlt. A-f »*-filHX.fcecft. *»©1)NA«M-**8«K£* 

t|SM««II^>X!»*vTOtt, V. D**J:CfSKr« 
«**a-KT*^tt < US^. 3 ofcfctt 4oasDNA*H"** 

*r / > V4ftftf>>HDttfiaiI, D. 

J J* Jtcf c 7 > > *-*n€hir«e:T4»ft^*y ^ 

> nsKtafrctsft. Mi?nfta»©rj90H^m-ovjifc 

■f * y y > h ^T^ft [Knifhtfc ^ CFBeck«r(1990). CeU. 

80 . 963 - 970 ) <s>0MBC*ftMU «Ztt«> V fl«|6f « r y > 



'i air^8t©vfl«a£T--er y > ^. **t;«a**tftitt 
^9^^>«lli8te: t*<5r*i-c*ft, Mr^ 

y >SftttftCB*tMttTfiBf IS. 4J)E£*« wxtit muo. 

if© vfl«ie7« V y > h **fe tan « j^*azt ft ^ft* fc-^>- 

H*» J tfiltD J«ft^*yy >H t***fc*ftt, -*t/'< 
- h »f -©££K + £**«1**C0R3Kft<KTt C t^TS, itl 

**»1ttt'«E©*5;©fctoI-«CDRl4? J:CFCDB2IC«fi^T, ***** 
«tt*8l«Tft C t**Ttft* 
*R9l©;©«/STtt. MI5IMCM* CJ! 9^ V|R 

■f-eyy > h^esonft^tAXTftfc^w^fe^^^^^^-** 

ft«**lft, C©*jSfett, B8HK&4T9 A' SNA ih^ftALttcWK 

©ft«t**itTftc t tr*ft. 
stiv-tr y >>*h jet J:v**v*yy v H^'«- 

h U - f>ff|IT«fc*6<0C©^Bl«>«*tl, B 5 t 6 CIS * lift • 

tt**i«, *s«BE*»-r. tt«v*ry >h%«XTftfe» 

CfeiaiBCWrtTftw t*t9 ft. B-BB»7o-i>flT-<?* 

-©ft****. Bt bi*»B8*8»i»* HEWsnt^^vtr 

y>^^:-B[r5' fcJ:^* 1 B»B»#*»T*M«Bir C» 2 

kb) r*4. k% WAuaair^tfBf-e 

•w" -i--tB*«nfcB*«ttBtkB«BttCJt«»-C» 

-i>rt» (pGPifc *tfpcp2o*i<y >*-t«»Bttti*«B 
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Pitt, r«itoaftivrf*Bflo r>ft>xacfl(|<(SJ| 

30*7U**K*il<. ««»^30> KC«0, »IJ4V 

ft*. »l©tVrf|> U**KP2I*, 

tt©ft20? Htf K, *JtffFiN ©fttt©f!r307 * ;, * * K4r* 



**• Ky9-fv-P3*iJ:c;P4«r«-i* , i * *-*-a«SC: (PCR) 
tOKA**rtt. C©cMA4^!0fffc'J 7>*-©*a©*fii LTff 

»* -x' fcjttf -y- twbu tLTrHVi^c^o-^>rr 
wr7'j-*iL, =rs-t ry > tetexey/ a 5 < r 9 'i - 

-inf->ts>/<nTAO. go w ano i □©«««* r 
* > mtttt'Lx,- z kixowA i «©«*•* v*e« it-. 

oaav^ry > *>©#c»9»*„ «oo2t><Diiii(t) v*r 

«• lie, *5 >fL~tl4 V-P!te^.CFP24fr, ****tt*V 
75 0-**«U :HTVM7r 2 'J-OfcT****** 

kt*. »»«t2oa>»»Taa*ft*. «*©«*©& 



»* ¥8-500233 (17) 
frras^-rv-Pifcicrpaos' a»#ci,T 

SlCMtSC^T^. «©fc ► VH*f£*©J 

^ttKE^Mdnt^i. BlJttf. lerus. i.B. $<1987>. 
BB0J..J. W-738 IfJka Habit. E A. ^(1887). Stq»eace» of 
P/otiip tf Iwailoiictl !nuf«tt. C.S. Dept. ReilUt 1 ffttua 
Stririeej. riilUitoi. B.C.«io;i, n« c% thft«ft 

*©c«*»* ^^-f^-Pi«J:DP2©3 • »»en 
Kttat*. pitjtcrp2r5^-7-©3 * ta^irjbi^r 

07-/U^*ATflt6PlUJtffP2r9^-7-tM«r* # 

4:tT **- t ► B*tt4*9 A* SKA fr*©»-«cOMA^ 

fiE-»T*-«©*«*Mtt$**. «V»r^ft©-*«cONA€T7 
9*Ti KY*i:TaBL, BftSffittL*. ttt^'l^?^ 



«*!RBfttt«r*t;imA*^««r«, ') >'*»**a4}»tf ft. 
©S©«tt^AT*i. a»LT^«B«ft©90H^*ttR© 1 i x 

0**ttTA*»^ J:tfC©WA**»*Mt*©IfC Sflf 

ti*. tDMA©w-n*at« fc im KVGiznmmutowj ? i,tr 

*^TB-«a<«rH*U *LTP14>liV*Tai = *B©**tH 
»T* # C©»H«B©*flEA»6©eWAtt* P3fcP4t« *» fc P C R 
*«©fc*©*S4>«ttf* # 

«*a«Str.tO % **K7r t9-ft»fltb<tt«? 

«-f7tl vaacPCRttcJtftBWWBiiirJ:?), 
8«r«C<:«tr**. Jf>>XV-trr> > b*4 79'i-©«. 

aff*tit. ft*©4ttct,*it6 vtry > h©*fflBar* 

r:nf4lflitML,.|tatLT; *«!!©«♦© f 9 >X ^ * 
>©ft«(=«i^ ; t©"C*« vtyy > K&Rx*a«-r*. 
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MF*L<li*«©2 ItbajV***^ > HC5>^UIW^ 
a,?**A*ftS. fnSO^V/^o^B, ftttHft 

*t=,kOM**t*. y y 4»BMA tt. tf*L< tt4»©»»1W« 
Alt I, Dpnl. (Utt*J:0<B»IT«ft*ne. i » 
J*fctt¥***64J Utf K*1TT**»*«*H-*£*T*. 

50-100 >?U^f-K©y-f^»B<D«K-*t?<JJUTJ Kr*fr 

fflfcL* t'TXmi. 0.5 -2 HO**)* pVHlOft 
f*. v-tr t > h»A«r#*»t*-r*»*=» ;©WA***'>» 



»* ¥6-500233 (19) 

«y*i4Ci:tt-(Xini^ 50-100 kb*>B*. «jU*D-J 

*fl»l£At*;fcCJt*K i£A«M-<0«H«H*<»-«ttfr»A 
*, <<0J;-Jtt«K»lltt3£^i:tx**-Ctti»*** ******* 

ifcir. **^tt. *«vtr^> vw/<-h v-*d- j-c 
*Mafi*M©7?4v-**^Tft«T*c t*T* «. 

£*Ktt*«t:#n;f 4^^*T* 
*t&jatt»iffltt©flr*;*At*. *o««-«c*i»t. *a$ 



XCjiat"$. +t 5*r*5.**£Rr * 9. #A 

(Ca pec chi U889) Science. 244. 1288-1292K A 0 Rift S n 
TV*) . 

J;tf/*f:tt*tt«af£*ffi©*iSt*ftT ; +*T**. <n 

• Atcjt*a«fl(*3- kkhowwt**. MA^awr** ^ 

HifK* C2UUtrft*<19SI>. Htttrc . 342^ 435-438) 

tUtr LfcWft'O ^-*«^«. 75 X 5 KpWImo fr^©** 
-*< it >Wtt«ft+ (at*) *»»«ftf03- Ffft + cffAr 
pBCIato )»A*>1-tt aeofta^W-ft-rSOC'Wr? t K^-^ 



*f IS kb tOKpoIRK't'T'Sayy i.507'J-*9»«T*. 
1.3 KbO J flfft(pHCIaeo fr^<Dl.l kb* A«fr c ^ 0 ft S ft* 

J. (37) . ieo aic^e**itfc 

*&^«, Macros- K«*tot«r* etc Jt*>«*afc 

pKCtneo **«>i.l W»A«K-*3:^ V>E*Oi--^8Mtfl » 
tt<t>cr *C*A t, *LTHSK tk«e**B' Kpil***rfttt 

r*. mo if A«*<&tf«i:;***-*sft (chtt«»«eii 
*-r*> *a«r*. iR«ftfc?o-v«7-*^* 
pc r*«c^ o«fflsn* f pcR^5-f T-o-^tiwo fin 

&. Tixitsror'j >a£-f-ffio«tB»«»»K»»'-E«s 
KKnsnfcftft^o^M >aa*»j:tf«ah ? vxi>*> 
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•o^'/xyti, ;l9oii€4t«tla, *A©*A7o7 

*e. 8tti)c(i« ri*u/<- ► * -*B^s *n:. -ucu/<- 
m-cabt *Aa*fin©A*ii*rc***irATa6. 

#-aw'«-M-c**A9, *BB*ar*A«A#*©Et*c 

;©»*«* £*c« A©at*u/<- h 9 -fttctfc&jiftcjic 
*9SE±c*«*ii4*AW©c©B£c*fc*T*irAaT*. a 
Rtt^stta. 75 4 >trx /*BAAK><r > 

©«©A«cj:0*t»ft*. tt«fc*El*Mf fi*ft$©* K ji-r 
>©*A©CDBI. 2t^3«ifl, ^«mr«3 00Ktt« 

*-rjbcttA*-a. AcAAi,fc*->c. *ft*©A*«, Att 
*t£A«BBr«A'.t*fit*»?BTA*©Bff**stwre. 

*-»T. ttt*W/<- ^ ? &X&3 ©£ft*A&£J:9 

©*A*tt3o©AnA*f * : AA*.*Atft v Aft$A&*Jttr 

ttBBAAXA. CDRlfcCIIR2©fcw$©aAA$Attt*:, *<Z* 
K*6£CS, tt6?at£ttCDB3»Atti;©*ftftL. V«tt£A 

i= * fc* ^ Tf>m t « t»isttxttxji(i. 3 -3(D«»tt«s a«© 

h y -©^AttirJt*** <H i ) . vo JaaitigM 
*aaT$-*B*ts©<r, 



anitatztt wTAnaiofttirt sat* leasts, zommiz 

Affl£IE*ffiAL***, -tO B*IStl-««*«-4»t, *©ttff 

cwr *«»«£*©***«*« - ;©•* 

ntb>n<:«Kit ±a©£*iS8»r*o. ©fflfiBrr* 
T $ A AStt!S(*4<A±. S COT^o -y-t£Ct©2 ooi'i 
HAfclTT s : F7>avi >»JK«*i<5J|irfrfiT § 5 

*«£*©*RW**t£ttK**CFHttfte»*T#. Jt-iTJrift 
UfcASAAACiO-eftSoaS+tBArfta*** < 

*AW©c©Baoa-BB<*. ttttttAc*fUTi3(t*ft* 
itv a»t»ar«t h/wr-o k-?**©, A£H*n«:A* 

fcJtCFAAAe-f ©AATA6, «S«^7 9 K-vtt, Atftt 
t *> X T aiBCS t © * C i: #T 8 5 A A C A * Wtt'i tt* 
€tfAT*fc©T*6. *©l$ttt K«-rn K--7ttA»A# 
U *n^tLt(t, KA AAA, «fc«r5A 

»ttA4i*-»«s#an£eaAtser«i>©*<Ao>A(f 

(Jues * £tffit>tirli (1987) J. Iwoiol. Iclhodg. IPO. 5-40 
r.*0BE?nti^) . ££ttffEA*ft*:AASe?tlDKA© 
»-R* (ft20 kb> ±c*a«ft* -#3 ' *>^>*-**o 

Afifl3ftfc*aA«e*(t»z©MAB*r c»2o kb) jlcaa 
*n^©«-ARtt, m^j h ftfccw* 

«i:«f«t)3ne. 2-?©A«A, A$SAAAOi:BA«£t» 
*ftAftft«. 

AAA** (BIO) tt. t h r 3 *>«ttf t I S*A«t*025 kb 
A^t*©A^©3» KAA3* (Petttruoa* 



»«¥8-500233 (19) 

^*ttAc*tTA*©AA»*irt- *AAAAlft^^eAA 

t«M3)-«UA. h V -BBftti, (me: tT*©ffA*B* 

* ixmmmm*»mtixnmt *i>x*ttm 

itBXtfu **tfc<r*-r*«^9AlMHC»-T-CJi9A*A 
B.fcca«*nft. +d*H»!fcA#HfcA«cAJ|t*ti#uf % - 
n#TBAlSS*||A$tf % *feT»BlC*#BA*©TaB» 

c©e*©-«tt, ftff royy >A£*©i7Ka«©ABr**K 

AeBBt*. A-»T-*(tA€fittfcBAA^a->ttffic, C 

isntMroy) >»***r*AA*o->*£e$. ** 
©asc*r«9*i*«iA<ict<« 

-kCFCDB2*Attl±?:»ri5«. OL 6* VJtlJtCFVDJtt6c£ 
0ft6n«CC»3*Attd« % ^A©A«6EKcttLrAAIDttt£« 
*A^rftTA*A#tt*»*HAi^*©C+0tJA^©Afttt 
«A*r&?fe4 4..Jt.,T. -**AtteAi»rcitAA©tt* 
u/*- h y--eflBrefc»©^A6J:0 t9>x£>A~<,?ftft 
d<ftA«n«, «©J:^'i?AAlt t ttff$Att©A£©f:©©» 
teAA«ECAUA-»TV*5. AfOti&ft©aS©BK. *AAAA 

40flO?o->fttfl/*4, *ft*©? o- >©A«^«AeR 

stir* *cts<TC«$. u^t«6«^ % *n^©?o-v©i 

^A*Ai:frttr5A«ttAi=ttUT«fcAtirr6/St4li, c©y 

»->i**AUTAAKSiicar-r*ti«ma»**i*4 (B9> . 

*A«©;«AjflET(4, HSffdn^b hAA*itftt0*ff-r4 



(1990). Hiturt . U4. 165-168) «dtf700 bp»frir Stt $ ft ft* 
B£fl*ftfcUK Afc^€aWT*M kb «0'W7'J K-7|J^ 
6*5. fl««ttttU, A«S«*ft/c««t 3 ' i>/*>t-tt 
AO 80 kb ©S^DNAAWT«5. *ft$ 2 *5©»*tt^» *ft*» 

AT*. ^>^y t i,;?->xe h 7 > VbRNA©AAc 
o^ry-lf^^o, h*«fc J:C«Ar«. JfcVTAAAftttW 

>/< j5ff©AttAMAA*Affir*. Ri'TT^HiifiA<7 
') K-7CJ: *Ba*ft*KATjtafiAT*. SfitAAfitftcA 

*ttic. *>t©tt«t-»cE«©/<*yirtH^ffiXr«c ti;jt 
9, *A©A«*ttAcc5*r5**t:^i*Tv^^*KAre. 
ftltntELISA CJ;0»tfrls A * ©R0tc»f UT Wit $ ft £SA 
• At MtG tt#©A4*«ffiT6. 

t Kfi#©A£HAArefe©tztt, 4©ftA€. 0tt<ttAC 
*«AAtfc«-f7»J K-vca«T*ttAt-AC % WAttAf 
«• :«'W7V K-TMAttAttAAK CttfttfAZtt«) t 
*tfft. AAftAUActtiT {«fcttA-A«> i"ffXft4. 
Tfcftl*. A^tt«ttAAffc«-ttACft:AidlcAAtt*«ft6. 
ifttt, A-ttB*-ft K9>*^* >ft#BABCJ:9*a&** 

Jtt;a*fi*. -eftc^- > T»-ttAtBATifftt{k'v4/*-T 

*©A0T*6. A I 0 : 2A7® <> > T ^ V * +r AZtt 
Ata^Lfct fttt + ftcAAB^Lfcft-QAtT^xcOttfl 
(irHtft'T*. AUB : A — ISA (Ara«««2aiO 
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70-f >hr^i'<> H»Ti»tt»r*. »359 ; : X*±7 0 4 > 
attttttfe^TBUSA IT J:0tt»ir*l^^Ttt*1-4. W56B : 

*ftW©f*©aj&rtt. lgilf£*4>»MLfc'W 7«; k-tjzj; 
oiEa*natt«**i*« * acorfc £©«;*©**» 

h'-v*«ftr«. **i$©ifatt{*fcu ^testae* 

Lr-a«l»ailltt*fff*£6 3. rBra<*a*rpeoUt>J 
ft ft. C DRytllCi 9fta**lfc «.P.&atM23»4M, lift? 
<P9 JJ SOB C&M) ^IftliHB (I. I. !««• $ 0989) Science. 
248. 1275 ) tL<U7y-'; (T. Cluksn & (1991) Mi tare . 

362, 124) «a*-r:/9 ¥-***a&*t*«**s-fKti«flr 
fcu ft a 

*;4*EaLfc. *a*©Xfc*ajtt-ctt* J:a©v*m*©ff 

EH* ftTfc»ttH M>xy« >fc J;tf*E«* hfc h 5 > X J * 

j;&aa v * >*am**c tici o. f«<ui-x», 



HIS ¥6-500233 (20) 

i47v^x>i±, t««fc;*aa©yy t fctt*«e**i> 
*i>x >t*ftEn ► 5>jyxvaAr*t:^ 

•C#4. rtE**ttTt**^<hae*-Btta*9>*S>* 

>*9M«** tt#©a»ft > 5 * >as±(-ffEnsn^ 
^vtfKEwaftfcfca^oTM >*?*>**a,t 

«LfcA*J:fry*JI*«*WT*rtEaSftT^ti^ h 9 >xj 

>fc©a**i*. -ftu/<- Mj-Ba*rt?©*»tt©* 

>*©CD1. CMfcJtfCM ©-(Jt*aatiB**n*tfn 

CDS]. CD*2*J;tfCMM>-ft*atttt, *E91 ftftfcfta* J; tffc 
II h 9 >X2>* >*«ofcWC* *n*B afc? o -> Jt *> «>Kl< 

»ttHt« B*fc©-*1"<- h 9 -©HB*»(*r*. 
*©J: 5 «-9c»«ttU. *©Jt 3 tt CE*T* 

«ctett»«tKHiiJ:r,Tit3tsnfcz«ic0«ittttt^'r*. 
mat 



***|9(I*-95K. i»3ffit<ll^';( £t>J498K 
7 7 U*f" F*W-T - t *ff«T *. A ft I' It. 

try> h A*ajRfl9^-< yin-u* >*frT-c*©*©«* 
«tt*c. att&*tt*ft. *fciiWatttc«B**ifc*> L< lift 
0, M*.tfT*a 'J/SDS a*. CtCU<vKtt». A?A?o-7h 

f SlRW(Ci4l»(; dhj *. P. Aasubel^fl, Current ProiocoU 
ic UoleenUr Biolotr . Greene Publiihiog ud f i ler-lnttrscie- 
nee. Met York 09B7)**a<DC fc. 

3 - FJCHK "3t*'Ttt« -en*©R*(i. MTfchKT 
5y»EncK»LTfe Jt^. #Ct*OV, D. J. £*. X<T 



ttdnuit. a»*n4DNAKHA<**r*^t, -etT2» 
-a e-**wti»ftt3tE6 *fcn»«i4(;e*© 

* > <p«C2) ©»-s tf-t*1TTi**. 3Eatr*affl9 ** J:^ 

©3-a©#tti;-5V»T(S»«*lcXE$«4. *© Jf5ttft*(ift 
©*£?S«*r a : W«*htir>ttf b K*tt/b3£?tt (ft 

affiucEB) ©«-3bf- c*e»©-»# na*fc*)> . ae 

m*te*)) , i*Jtffai889J H t rj» > K©^«*» 

vmzzm> . JHtyy > ^©*fec-5v>r 

attar*. tt;r.tttti:ttttttA u >tv&©tti[cMr« 
-3e-©*%**v**, t haa*jttfaa(cHtT*-»Htt 

T**, Kd, *ti^ttt J* I fcltv>**aKHLT*-*Att 
r**-5. ti»5©«, *B*9 4siat2icE«©Ji^i:UT#A 
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»«t ►*fciivo*aacBLT*-wj lftT *6$. #ra**, 

a«»£C tMt fi ftHtt v 9 x ** J: CM a»£*©*EJIt it a 
04 L^O«© H 5 >ai;*i T ?.^*>xtj, &afeuii£*fc© 

», * lr< 1*0.6 -5 */W. *««Utt^«< fc fcfti.o */ 
^^*>tM>^y*iT;v»)x»:*AL/:^ ft* ucif 

U* Xitttfft KttfilO; I TJfe 4. [tf 

»im ittt. **»-9">;i?ttr-»fcttw.;j*5. -*c, an* 

Atf U >'<*B*«a>ftJ0ftJtO*<. »* L,<tt40-80K*. t 

U'<- m -aaaftcti* mx + c t» 

$n* totaaaL <* asa*c< 1 4>**io*s **< , ** 

<£ < * fcttioooaoaas fcarcy y > taafeicttuo . a 

?»a>ti*»ifeu*n£i^«.«ar«A:Ji^. static a 
tLrii. /^f h^o-ic. -7hJ*j/f-i, Tyjtt 



¥6-500233 («) 

m«inntvs iEftarorii yoa->frit. ?*a**n*:a 
acair, t fctsie-'M". 0 t 1< «io-*m-»-io-m-* 
tfctt*AH±©a»a*#i-^*<$. 

I. wen* nxi' rri*aa«i*ro79 > >xs;* > * 
na«*hfc«ajtarorq > i»9>x?* 

a. aaa*hr^tti»aa4ittroyij v h5 >x^*>i 
wa»artT^i2i*aaAtt^orij n^^^^ 

1. KEa«tiftaafca?o79 > k*>xj>« > t*e* 
dnT^tri,»aa*«ro^t| > . y 
Tim ?aa, 

e©*r*t<ca*tf*»* u». *0±*>*tnt U'aat*TE©4> 



» ? j r J - 1 

<«xa«7 $rcim<z>tta£sc£«i*aft 1 1 2 *fcni9t 

20©**. 

2fcfll6<0«H-t:R*gALfcftafll « fcui9a>« 

(c)*tt«7 *XHil6©«fti:£Ed<*fcftaft 9 ( H. Itfcti 
J) . 14, l7tfel*2l<D*a. 
U)*a«7 t f:(t!S©miS«t3^i£A L/zHtt« 5 { H ) Ate 

ttuoa&tt. 

WK««9, U. 12* fc«I3©B<*fca«#*fcJtE©£T. « 

^y^'i — 1 

W»a«fl. 3. 4. 16. 22ifcti21©fetttSE* fr/i3?«« 

1,2, ie« fcii2o©«*« 

(bjwa«2 t ^u2ocea©«*tH*itAL**BM 1 t**£ 
mreaoajr. 
wmnmt cb. c *fc«D) *£t*io©ai»txE«*fc«a 

«5 (H, ItfcttJ). 14. I7Ifc«2l©a«. 

onaaae (b> ftfcrtiBtsaaALfcaafts (K) ttiu 

14* 

W*a«6 (B, C tfcttD) * *:Ul6©atttSE5 -*<:3ia 
* I. 2. I9*fcri!0©a*. 

maaae <h. rt^tij). 14, i7*fcti2icatt&s£d 

tt^*M«3. 4. 22t/ta2S0>att. 
l&Xaas, 10. II. 121 ^ttl3©»9t5ZE5^r:±E©±r. 



waftfll « fclil5©fltttSTE6*fc«a«3. 4. 22f^ti 
23© « ft. 

MS**! t/:(il5©«frt!SIi»ttAUfc5ia«S rt«23©» 

)**. 

(d)*a«l ifcttl5©WattfcB*i£jlLfc*ffcMB tB) ifc 

itis©adta. 

ta)»aa 8 *Jttii5©»ot 5rs**fc*aw 7 

(biaaa s s fc« i5©««« t mm&x iitmmm 1 1 /iaie© 

TieuM^oo 1 0 r^Jt^n, a«©aac«rr«a«^aa 

h 9>xy*i7 ^TJtXtt, flotai &. ItaiipuUUif the 
y»aie Etfarr9: A Ubontory BtasAl". Cold S»rti| fitrbor Uko- 

r*torrca-9xaa«ne« 
teRttnaati, Raanf:^ffit:tr-»T»ftan& (Terato- 

carciocttt tod cabrr«)te st«a cells: * practical iprroictu 
E.J. Bo fc fir t toe a. IU f rest. Wtstaiattoi. D.C.. 1187 ; 
ZjUstra*(IU9). Naurt. 341 435-438 : hi CfScbvartitari. 
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p. 6(1889). Science. 24^ 799-803) . 

DNA? o > /^feti* J. Saabrook 4. Holtcular ClooinS- 
A Laboratory tol.atZB. IBM. Cold Sprint Harbor Laiora- 
lory ff«»J. Cold Spring Btrbor. R.Y. iCH -> t«l* ft. 5. 

TApplitd Biotrttoso* y ?^fr*ont««n 

m^ij K-vMttJtCTKtttt. "Antibodies: A Laboratoiy * 
Haouil'. Harlow UJiffDefid Lancet. Cold Sprint Btrbor Labo- 
ratory 0988) eft* T»f> *ft*. 

»JtW 1 

lOHJfcflU;, -«r*>x<D«l#^*C*»/ 9*4 >>J* 9 ht ft* 

lariloff. 1-F. * (1985). *Trenaeriptioa eod Traotletioo: A 
Practical Approach. B.D. H««i*-fc C». 1. tfifflaiJI. 89-129 
H in p r «s. Orford K J: 0 Ee**nfc J: * C tT* KeVXt K 

KMft**tt***r*. ii^fetf (*fcttPB$Tft»ufc 

t M39«tt) *tt».*T*fo-;itttt*e«l<>i&*, EDTAfc^o 
7^-<^--eKT»ll'*UtoXilt«'**DKAt««*<i-. C©BNA* 

Pi oney it J: 0 Curr«it Proucoli in Molecular BioJosy 
(P. Aniubcl*H. Joha filer I Soas. *• et 4 , 19M. JIZ.5.1 

*> «t» ue«*ftfcaot-7 ffo -.x<*»TiiiRi?*Not t r«ftr 

ftt^-CSoi I mitWk Aund. fi. «=. Cl*«9>. Hud. Aeid< Rm. . 



17. 342S-34JS C*9E*SftfcJ;3C><*;<7 < - *Ky*ftft 

Sotlattt-iCfttrkM*** >ra y r/*Y 
7»J li J; 97 7* * U KDbJfTcJtOa- K*<1 

ft 1 1 *u«*<oRw**ttr*. f«^v;enu, t«Dtr 
/ > K J *«ry > r, M*f*tfT l JE*«Kfc-l|i£6 Iovh 
7r I 0 -«4BB©rtaft**tf CO*frli, Berew* (1981) 
fl»CJ:9H«UM»*B70 kh»M" t UTPI«* riT^i^, *ft 
Ql*»l*t Hfrff*i*tf1I*BHA **t*830 kk*H-tlTt*K 
t€*HUf:) , ^QRotl (B<»1) t7-i 

u GLXBGrn***'*? *-?uwna>noi\ Bttiz?o-iv 

7T$. mi KpYACRffft. PTAC-4 Km (Cook. H. 4 (I9B8). 
Hucl. Acidi 9»i , 18. U917 ) t>Ecctt Tillft L* b T * 'I a' * 
ntfK 5' - AAT TCC GGC CCC -5 ' OffttTtmU* 

Bn»fi3ttU£(19*9). Science. 2ft 1348-1351 £ J: CPCreei, S. 
&(I990). Proc. KaU. Acid. Scl. USA . 87. 1218-1217 C*9e 
«*ftteJ:^CLT, «»NotIe*fr**CYAC ?o->t*ir 
«. «. PUaey **C J: 0 titz<<K X? 4 -* Ky*8JA* 
• CJ:(3, ***lBB*DIIA***o-:/fc Not I J»A»H-*»BI 
T«, la*©***! :/©*BBCi9 ZQMK Jb%0 

T3E*«***t;t hyy ao«a©uo Rb speiasn* (H4*is> 



kb Mot I PJrH-cr>iA©570 kb Not I « * ¥ ej T * . (B*rMi* 
0988)i*ftt*2o©S7Q kb HotltWK-^kttfJ vfc, 

coy tr y > i 
a**. 

2o©*fl4DNABffr(D«»*ttAtt. AST, »fe#rtOHl;#A 
?tt«tOft50>fi4*. Stir«**W81rH'©-bl8iK:»A*ftfcV*r> 

^htirr*^^^. *n^0>»tt<o-5 no kb sp* l wwoti 

■ C«r«570 kb HotlfJrH-O^PDtlttffLT, SOM**0NA*ttl= 
>xy*i»?ttfli^4DKA*»**u, t UT**> 
4At*3)V-»f:*ft6«>t1b* (*t < tt, *ft<Ot V V*r* > K t 

tt»«3 

t Y * ttOflkH liLoren. I. ^(1987). Wad. Acida 8ea. , 15. 
9B87-9677 ICfc«*nT4iO, * t TB ft** n*. 

5-3fi5*«* V*r> ^ h*>*irr6 450 kb Xhcl -Not I *rtt 
C.) *LT*lt«l (CCa©»<*B3BC«>at(:v*f 



%nm 4 

£l>rt««ail^i-J: 0»«*ft€ 

kp Hlu I -Hot I 0f>t Cb) <Sll#H> CE«<Ott< 

*»U *l,tBsiHDT3HtUtn400 kbOWK* <c) 

»5. 

4W kb Xbol -NotI«fr (a) fcSMOQ kb ttlu I -BaaHSff 

(c) t±, aiu:**ft«Bi»Hn««»tttxhor KHsattirti 

19BLS*ftSK«*«t1TTft, t ■> ▼ < 9 a -f > *> 

*7^a>cJ:i*ft<o<02ta1K*«>««8Hft^tt* 450 kb Xbol/ 
NotlKfr (ia«l3) «fi:ti*3fr*b«>J:9 fc'>tt< ttl5-20 

A. pCPlfc*tfpGP2g>ft» 

pBI8M*EcoB! tStylTiiUfcL. TCOt «; * ? ? U * 9 K t » 
8^ tKJ:9, BlSHEat©«liaBtte*r6l47 &S» 

o#A«« t*trpCPi>f»8r«, *ft*<o* 'ia-ottisfttkitt 

sue «>#dft«. 

X'J3"-1 s< - err sxc ccc ccc taa tca ccc ccc rrr 
TTT rrc CAT fcCT CCC CCC - 3 ' 

*' - CCA ATC CCC TCC ATC CAT CCC CCC C7A 
CCA TCC ATA TCT AC* CCT CCA CCA -3 • 
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I*)?'* 5* -TCCACATCTCAATrcecCGCTACCAAC 
CTT AOG CCT ACT ACT CCS CCC OCT -J • 

f1Y~* 5* - UT TM CCC COC OC tU TAC CCC TAA 
CCT TCC TAC CCC CCA ATT - 2* 

T*)3 - -s 5' . etc atc tec atc ctc cac etc tac ata 

TCC ATC CTA CCC CCC CAT CSA TCC - 3' 

1 1 5 ' - ACS CCA TTC CCC CCC CAC TAT SCA AAA 

AAAACCCCCCTCATTACCCCCCCT-)* 

pBM22Clft*T$ (tfFlttB8HttA©at< caBM22=r f- 

a4.r. pcfu*\ t> f^t; vWttae^tiJE** «j > 

* CChriitie. C. E- 4C1WI). Proe. fail. Acad. 5c i. USA ) 

7?* I KPC2 ti. #9 >J >*-*ca3B©««Rtt CST j I ) 
e*A?*J^CpCPl*!»a#dn5. pCPlt Jftol t Spelt* 

C ©Jt Vc*<t*ftfcpGPlG*©7r7*-* »l J7?U*tK 
*a*tt-U*TpGP2*ft»*-«. 

S' CCC CTC CCC CCA ATC CCC A 3' 
5* CTA CTG CCC ATT CCC CCC A 3' 
pCP2li MluIBtti Spe I BtaofflCB^ntifilB© Sfi I Ott 
**t/C fc£Wttp€PlcP!Ur»4. C titftJfAMJtfj- SfilTffi 



if «¥ 6-500233 (28) 

B. ifiES (^y J' ) Qftg 

P«tter«Mo(ISS0>. KiUre. 344^ I85-I6IC Jt *> £«$ ftfc« 

* Utf K : 

S' CAC GAT CCA CAT ATC ACT ACC TCA AAC AGC CCT TCC 3* 
S' CAC CAT CCA CAC CAC CTC CA6 CAC ACA CAC CCT TCC 3' 
*<E-»T:. 9, MGH 3' i>A^-£/tfPCR»«itUt.4. 

Baall cS#MT«« U BMBIrtpblT«« A ftfcaCP2+rc * o -.=. 
>y lTiBE3 C5vl-x>^>*-3' 

a±©» jr*a*#fct*$ c tc j: o?o-->yr*» sue* 

*V*99 K CCA CTC TCT CCC TCT CTC ATC CTT TTC ATC 

TCT CCC CCC AACtBt -> T* gtSOc h J * 7 / > } €flTC8.3 kb 
BMHl/HladlKW Ctfltlife 4(188S); EHSO J .. 7. IO«T-lOSi : 
tateteth&Cl981). C*M. £7. 583-581 3 <• b h r/ ADHA9 -f 7 

* <jV? * Utf K CAC CAA CTT CAC CTC CCT CCT CAC ACA CCT 
. CAC CAC CTA TCA %«-»T, x> ?f ti C?£1?1I . 
Kir; >**e»»©io itk HiidH/Birfi «fr (Y*sii 

40989). Ear. J. Imunol, . !«. 1399-1403 ) *>P1 »U*liT 6. 
. ?a-?t LT?o->piHW|*A** (pilQIHt. ««X? V> I 
+ 'J * ? ? U * t K : CCT CTC CAC CAC CCC CTC CAC CTT CAT CCT 



CCT CTT CCT CC? ttt->Te V f J L DMA 5^75 <J -j***a<S 

ft*4 kb ecoRr/Hu<ilr**T*&> stt^TWn© 3 • 1.5 xi 

HGPltBtaHl tfi|IHT*ft;Lft:il, f^H7A»n27r 

Bi4^ti«)«fl'Wif2tf(w«Ridflftpcpi«P(:^ o-^vrr 5. 

*i»T5 ' Baafll «tt:^Bi«Hl /B 8 l I ft#t: i 0 *H * ft & J: ^ 

*cii*ftfc?a-:, t * Br £. *ntM(0 tft*rs (Eis^H) . 
d. c it famot o-z.>r 

r^-mm <at4) ..-»j:^(rftB*nfcsi4o«jrtb» 

feiaBU»(o* % U«Hl /BiodHlTWKtfcpCPl4»t=^o-^> 
MICI H«tI»ttUJ:<)Ba**fc#'JiJ>*-*c Sfi I 

3' »ttt $p«i 5' *tt€*tr*i8 kb #a«jti«ic j*r/> 

> Mrttt>n««*^. pCONi »J0« t X#12 kb *Air*<D* 

*• 

r«us«rt^(l986). Proc. Bit I. Acad. Set. PSA. 88. 2I52-2I5I 



IS* t h 7 - I «>»a*j«*Lt^4, «4<Q&*I1, 3 * fii^I 

fe*T«, ftfiJOr - l 3t1Tx7 7 >«> 5 ' X4I^95 kb*»©t 
:4TttUM«flU-r 1 * flttft**** ft 4. «-,T*ftl* 
5 ' 6.a kb Hin4HBFK-4>lc* t ft* (EIII»d. J.i. 4(1982). 
Hatltit Acids tel.. 10. 4071-4079 ) . TikAbAsbl 4(1982). 
C«M. 29. 871-679 fcjfc. 1 om## X4 9 f&n C t ( 

«*LTIf0» Zffl««-t7.7 kb B I ndH -Baafll RK"t4ifrfctf 
* cR» h 5 ^ * >«*tt*c**irt *KW©±9B**trC 

r - 1 ©* = x? v ^ <CH 3 ) i;4»ll«rjb**o* 0 9 

BTt. 

5' TCA CCC ACC AAC ACC CTG ACC 

TCA ACT TCA ACT CCT ACC TCC 3 ' 
T.7 kb Hiadi-BilBlfffr (Bie^^KtfW) *IiB4H/Bf! n 

5.3 kb HtadDKM- (9U<f><2>«*U> t>Biadl HftpfiECl 
o-x>rLTj8EC2 **BT4. Btrfl/SpeldlftcaOiEU 

F.' CftCfl OH ^ 

>e»«r*fc*c, paici «rsniT«at/t (Bis) . 



I KptBG2 4> Sf I I T fUft U, t h C r * J y v * 5 7 V 3 ' x > 

U 31.5 Kb *A«fr.tl= t t J«*r* > K C 

K pHIC3* (BIT) . 

pCONl * SfilTBfcU *tTpiEG2 *Sfi iTWftLT** 
nfcfcbCT***?* H * ' x fc**tfSfi I Blffc 

tii^ 0. thCiifcJtcrtscT t *:>- k?« 

-ftzi KpCON (BIT) 11. tK». t I- t 1 JsJttfS » K 3 * 
x >^>-9--Kjq%WT-6 26 kb® Not I /S»« I 9 ARW tt* 

thDtr^v ¥ **o-.±>$rt*fca&«#*(tBU*=tt** 

?o->«, IT. Uhtfciri *<I9I8>. BKBO J ., 7. 

4141-4150 ) CH*l3«yo-rttt7TH)tltlT*ir*. 

0XW: 9* - T« TAT TAC TAT CCT TCC CCS ACT TAT TAT 

AAC CAC ACT CTC - 3' 

0XP4: S* - CCC TGA AAT CCA CCC TCA CGG CAC ACT CCC 

CAC OCA CAC TCT - V 

0N4: 3' - CCA CCC ACC ACA T« TTA CCA TCT CAC CCC 

CCA CCT CAC ACC - 3' 

*V3f DXP1 t«7tHJE5nfc7r-i'?o->fr^» KB I. 
DXPl. DXP'l *Jt.ODAl **tf5.2 kb Xbolttfr (BUtOKK'W) 

* 'J DXP4 4tt-.tfi«*n^77-i>?o->^^ DX84. 



W*?b'-5G0233 (Z4) 

&A4 4b- J; DK4 **tf3.2 ib XbilKM" (B 18*©*M-«c» «fttt 

ai^OHrt-fb. tt*rJ:-0(A*tt4L. tCPl© Xbil/ Xholtt 
ttti:7o-i>nr, 10.6 Kb »AKK-**t?pH!C2 

;»?o-i>rttj<ii9t:fltonA. set, bikds.2 kbir* 
u *tx XhDi tttii T»(t**ifcp6Pi«K7o-->rr*, 

*Ufc*e->** 6.2 kb *.fctf2.2 kbiA»Jf*«^TX?'; 
-iVm. 5.2 kh**tf2.2 Kb*A»frT«>IMhI»!iTfc* 
*ft*<D?o->C!>4S0]K Ba«B1 *HtlC**)»*i6*cELV»ar 
rtT5.2 kk»A«ff**T4. 9t^THl8<D8.2 kb Xbil***. 
■fH-WeU>**0C« + «75X 5 K + IC 7 o -i > r U p«!C2 
(OS) , :«79X i Ktt, ai-n ' Sll I 
3 ' Sp« I 9 i|V*-*C?o-i 

h. ««^«e-yffiofrB 
Tea. i ifctta*©v*r> >>K**trt hkt**«£? 

Newkirk *(IM«>. J. Clin, lorcit. . 81. I5H-I5U 

5' - CAT CCT CCT TTA CTT AAA CAC 

CAT TTT ATT CAC CCC TCT CTC- 3 ' 



htstrm kbofid *trr*5NA »>t*Bi*r s^-- 

r$K*> 3» ;«>ft3.o kbv*yy > n«AttH-*pCB2<»# *; > 
pVHit sn I rrtfcu f* AnfcttH-4rpfliC2 <o sri i attc ? 

D-r^tt pH I C5 ' €f*KT*. pRIC2 ttD*r/ VKO*t 
COT* feffiufc pHICV 75X2 KttDtr> > hc-tttl* 

-ovt//> h**t% phics ^c^*n*i»AflSfr«>^^X(t, 

lO.Bkb t- V* r > > HI AWH-O^-f XT**. 

Not It Spel T»«(tC J: f? pHU5 **WAW* t W 0 Wf. 
J. CxiiiJ:tfCTl*5 r >>bt*t' pUCS' * Spe I e Hot 
ItidftU. tlTiEBHfc?? f 3' * > ^ > 1 tf 3 

kb******-*. *n*©2«H-€-*irur. Notir«rt* 

lf-*XCVPHIC*ff«r*. COfAWfi-Ot'f Xtt»43 kb + V 
K|»A«r«-tf>-9--r3fT*4» 

*fitffir* e«43-45 kb V**. CafrAtffr^XHU 7 

^-B£?l* t»*Cit. tKrK tfJtr>> K thOtr 



tFJtry ^ 1^**^6.3 kb BanKI/HiodlAtr (BMfOft 

5' CAT CCA ACC ACT 3' 

5 # CTA CAC TCC TTC 3' 

5' CCC CTC CAA CTA 3' 

5' ACC TTA CTT CCA 3' 

tttot, Kiui /sp«i rafcsnfc piles- -pc^o-ivr 
pv«u^©«-vt^y > ^*<«♦>n**, cowABffrOT'f x 

t*ft!7 kb +2 kbT**. :oj»A»Jf(I«U, *lTt Y J , 
Cm. Tl*Jt^»H' x tfpHtGS' 
Off A»frtfi*#btt5. H0AK>Mi. 2OO0NA 
r?6. 3 kb<DKSBI»t:ttX.« t f JE#4C*&. a^v^n 

pBics' *f»cfi*actt*?o tc, uiiL«*nnr/^BKA \ iay; 
adna ^^a#sn^a»DNA, * fctttsi^av* yy > i- U'<- 

» SfiICttC?a-i>rCT pHIG5' V. tMlti, 
BU© J*// > Mifr«€ pBlCB* T. «fc7B-->ru. -e 
LT»AttH-^*«-r 4. CCDftA«K-t*. pHIGS ' ^^HBLft 
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K©J*jr/>K *««D*5rj»>K C#|«. C r 1 ft tt 
FlHIC (<fcttfc< vtry >>***«t> 

A$nfcWA«irtt»fe»o#-«ttcjiAffn*. 

xf*x» ?fttt<D-0tt. ^IC*«tt*O0Ee«efiBicflo 

±«ci^nfc*«v««f»t6 h * >x 9* >m A«jce*& 
nmms ' 

A. pEal Oftg 

5' GAA TC<S €Afi TCA G6C TCT CK AM CCC TAT TCA GAA CTC ACT 3 ' 
t«-.T7 T -y?o->^^a7| bj© JCb*I -Ectfl Iff* (J. 
Baser)! *(lfi8S). Cell , «. 72»-7« 3 c* HTv *Mx > 



t^5X./?IX H (5lr*tt|eQ«. U Jell*. CllirorDit) *c?o 

-x>rr*. i6 u smf «&©aau Bat***-** 

M kb BaaHI ■ 7 r*K BimHlTflUt L ft 5 -t / 

FIX II <StriU|eo«. U Joll*. Caiiforotft) +tz?a-=.:,?T 
*• 

5' GAA ctc rcc era CAC cat CTG TCT TCA TCT TCC CCC CAT CTC r 
C«* S«alK»»r*,*5c, 16 kb Xho!*Atttf*XhoI 

T&, 5 kb Sut*}f <B2DCDStftb» ttayo-;^^ nc 

> > K C « *f J:Cf *Jt3.'s'\>*-**ti*lXi>>07vX I PC 
plap* t#*T4, 

^^o-i>rt, t KV.^yji > k feu k t 

r«. w-5CTm»i6nfci»AKjr*±aoto<?'>xi»*^fl>« 

It kb UiBt HH- <H20fl>tf*<d» * % *© 3 ' ftfl* Sfi I S 



ftH ¥6-500233 (25) 

Ktrcr 6QI89). ElflO J .. 1 I95MIW ) . 7->x«Hi^v 

*-i*c «^68 kbT*t**» ttvtttxnz 
*ati*«i«, icat, tt««tttt7^fij-Ctfx>/o^ 
-oi 3tr-fc*&. 

«5-3«>j*ry > »-M**tf5' b»5 kb Sttiftn- <&2o 

T4fc*i:ttni. tUfifttiaififJtHBMCMA 
y*^^l6 kb M&*m*L. Rlc B»«fllT«lfttfcOl(A**tr 

/w>r*fc*>c*t,/ottfrONA#y x5-tfTft«aht 



4. *efcy?Xi KCpKAPiot t**T*. pKAPin! ^OBtiHl 

r> > i-frj»ALTp«tpavtflEBr*, pnpev©»A*fr€- not i 
To*ftcj;»)ooai, *traor*. »iup2 ^*«>i*a«h- 

* Noil T©*ftCJ:>)OI*)fflL. ««f *. *ni<02irir©«. 
pRi pHf £ e ft- £t * pXap2 fr>i» ^n*»A«>f*»a:** 

kb©DHAJEH**tr*lv) Ar, WHii«****rr *. *n«ti=, 

*t«R«»<.UT. Vc. J«*.fcCfC**3-K-r* M>x 

xE©8ac*av«K¥««**ft«t, dna 

tH^4AT4 f H«SAdnf£DRA Bfrflftft * © * -B{ic» 
Mi (B) C£lO^2 0t>fKOtNfi«-ftU/i-P;- 
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u«fm. 5*. ^nfcjwyor va&f«$ »© a teas 7* 

tt»BOft«yoyj >tft«r*% fc©B*ft*$©b©T*$. 

r*. £©***tceft©*«ii. c««<o»»3e-o««w? 
a. r*acowA 

L< li*»S«*fcU*©«E«©«*«**lli» «r-fr« 
T *U A* SNA 4>**Cttm*-£. JJCKTBTBIIA 

atvujfctttofc^ 'i3-dTIII*cENAe0Afitt;««r 4. *l' 
T-*«fiMA**»U #'J^l^ttK*-it*h9>^7* 

(t**lfc-*«eWIA*»*U * lT^5'f r J 
JJ? t/*-* K : 

5' -GAG CTA CAC TCA CAT ACT CGC ATC CCC CCC CCC CCC - 3' 
<WfA*y * 5-tf»*C J:0*ll** he) © 

r*«cDNA***L, »asn«fteEror»j >**©«»** 

CTB«*3- Kr$a«NA©5' «©? * KBWtfcST* 
B. fltt 



Aat:E«S#lfcr**U0NA**tt*L©, HT 
f K r 5 * T - : 

5' -CTA CCC CAT ATC ACC TCC ATC A AC TCA TCA CAT 
CCC KG AAC ATC AAG ACA CAT CGT CCA- 3' 
*tt„**3*B©DNA*«©fc©©»afcUT0EWf *. 

C©7»-fv-tt, xtt*«H©2««#KtfHtt/i«JH (TCA 
TCA GAT CGC CCC AAC ATC AAG ACA CAT CCT CCA ) ttCHClrfcCfr 

*$n*DNA «©Ptt »«ofcb»r?-rT-ttT*^:t^t 

» 4a--?EA (CTA CCC CAT ATC ACC TCG ATG AAG } 

5' -CAC CTA CAC TCA CAT ACT CGC ATC - J ' 
5' - CTA CCC CAT ATC ACC TCG ATC AAC -3 

PCI? 4«*tifcSA«y*«ft*ttcJ:0«£U *Lt^M 
▼ -tlTROt 'i^? 9 Vtf K : 

5' -CAC CTA CAC TCA CAT ACT CCC ATG -3 ' 
**-5 i>x**V*HfcXfia?©fc*!>©*ffli: LTffJBT 

0U>T, »Kn©»8P©423t^W^*-K**'>-C, ft*ro^'J 

fcV*TM*»ll*tt***«ONA* Saal * J: tf*Z©rt* ( V if 



jr/ > *©rt*n Saa 1 fcflt** 6*#c HBanBI * fcUKpol) T 

wtf-r*. ^rn^tau^f »***T4 dna#*j 

Kf6'J (BftfrlM^OBtt^ffttUttV'AMilBCrBMHl. 
Br LTBuHt. BeoRl * fz ttXho [ *«€ *T * WIAfttf €-4X- 

oti'TttDHA tT^o-^r A*A*»cjtoir-r itdiL. aa 

dnsv-tr^ > h*B*T4MA i^EIIBU 
JfcliSX.*PlX (StriUfflii*. U Jolts. UUfonlO + C? o- 

SMftJ. 

a tf-*c«af / a » g -:/©*■ 
c©*»*(i. *B©**ra7u >*»*+*«•»**© 

«ee»©*«tu /»««»fi*©ii»3K-©»ifEWiyo-i> 

*»*7©A«CE«Lfcfti<, -*ttcDHA*«»t*«rS. 

r©Z*»cBHA*aitttt©» ROt'irfni'tf K7^t- : 
6' -GTA CCC CAT ATC ACC TCC ATC AAG ACA GCA CAC 
GAG GGG GAA AAG GGT TGG GGC CGA TCC- 3' 
S SB ©DNA6S©ft ©©It fl £ LTfltHT*. 
£©75/v-tt. ii*»««©M«#G#IW.i*H (ACA 



CCA CAC SAC GGG GAA AAG GGT TCG GGC CGA TCC ) fttfCK fee* 
J**n*DNA«©PCR *«OfcA«r5^7-tl,Ttt^t^T 

(CTA CCC CAT ATC AGC TGG ATC AAG ) 
C©«J1^ *©2-9©* 'J** 7 Vtt 

S* -GAG CTA CAC TCA CAT ACT GGC ATG -3 ' 
5' -GTA CTC CAT ATC ACC TGG ATG AAC —3 * 

pcr mK8tittmn*'f*nA*mizxon*L, ht7?/ 

8* —GAG GTA CAC TCA CAT ACT GGC ATC -3 ' 

^fe^fct^J-^KHftjescc© £*>©*&& ur a rata. 
r>>^ttfCHl t©»*»»r6»^«irftii*r*a) 

RV>Tlg«att****©BNA* Kill *JtCF«r©MT10tf 

•r*, «t»r nut *fctt si»iT^r^-<j >*-t**»:aar 

^U*, «« UT±*»tt* Biol S»et K«ar*. fct* 

■cttDKAtTtf o-xrA,m«i*Hcj:0*'f «asn 
*v*yy > h#fi*r*DHA«fr*^triB*fr5Xi fpGpii* 
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KBttfl 

:o «««' »«tt#(K>«efTO«B«RJl UjiUtra* 
(1989). nitre. 342^435-433) <T i € Plfflttv X»«*fi* © 

6 * -5 C * ft 4 © £ SB A 4> y •> x C ft 6 tt * C S K *- * C t 
(Teraiocarc iooa»s aid aabrmfc atea cells : a iractietl 
wroacb. B.J. SoierttoaB. fft Praia, liihiaitoc. o.C. 
1387) tEOr*. 

ttft<»Be?*B*©«raitttftatr* j^e^xufcfc^cn 

71X1 KMJPl*K(lli> F? ? l#T-if BMBIfcJLCMrll T 

«<tu totMB* l©t7*x£ Fbgphi***. *ht; 

Of* XI F*«-,Tl>fc*«*&?*tj </»*Ti>H »*<» 

(*uufb) **B»#Afc7 r-^wrs 

4, [X© J . n*0)t «f *y y ujff- K7o-7 : 

5 ' -GGT CTA TCA TAG TGT CAC TAC TTT CAC TAC 
TOO GCC CAA CCC — 3' 
*m-*T-74 X¥ / U9 a->£«ftr *. 



» IE? 6-500233 (27; 

BtlO? w->**BBanfcBHA**, ;oro . y 

t ,Wr9ir<Xr63.5 tb K»I -fettl Btfe*»T4. C© 
S»fil/Ec*8l TBtt^rifcaCTldt^tC*?* cr-i^t. 

t*©*-JCLT. B»X»©Bma«©fcl&©**W 

«. CtptcLbi (I Blfi), Sciesee^ 244, I288-I292) t*BT 
ft, 7nJ FpCOnOUl) <»\A. tudslcil. 3/15/89) €Hiodfl T 
»ftU *tT H8A >all©*uy>»T*»*¥»fcr*. ftl* 

l***F: 

6' -AATTCATC- 8' 
*Tf7f- t UTft-.T, SabI/ Ntel ?Wfi*ftfc»iUUn * 

%Ufc75*S K*?rttC02 t****. C©7**l Ft*\ V? 

tt*€:f**t?. ze>?3x i F*»ikrfta»e*©**i:* * 

C**r**. *6^tt, ^*<AT«*fc*trtt***ctfBl,T, 
K« Hit* a -Vicirit *«Bflft4.%ft©«ff*flBjbd 4 4 - 
#T*4 CI. CipeccM (1989). Sci«ae«, 244. 1288-1292) . £ 

n«»:o^-)ctrfftini« acsncn) ola. todiicki) © 

EeoRI-HfodH PCKTMS**** U <LT7^7?-tLT«0 

5' -AATTCrAC- 3' 

5' - ACCTCTACr 3' 
*ff-»T PKK02O K>oI Bttir ?o-s>;tj, £Ufc79a I 
K<r pMI03iri»*re. 



»9«a*©±»»*€f«CtflJ:*ir**:»c. ati£ffC48B 
T*$D«A»**7* > K*m«ttr:tf8BT$, TC©C **M9 

5' -CCA TCC TCC AAC CTT CAC ATC AAT ACC 
TTC TAT CCA AAA TCC- 3' 
fc'*-f 7«J y-i XT $13 kb Ecoll »IT€*^, 
Ctf 3 - Kx^ v >**toZ kb ttzU5* Ecofit * 

*. tbtyj^l K4rP«K04 t*«Tfi. 
P«KC4 ©»A»lt€Hol I T©aiftcj;9*«i,, *i*rES*tt 

2jll!tra*.(it89). Matar*. 342^ 433-4381C Jt 0 Eftd nfcfi *) ir 

D«A«d»tffBr«, C©««»©-Pir-ir >*TE~UB 

79 A i FrfElttTDSil CHA. Bodnicki. Ihitebe** lastittite) 
fr^2 lb SaaJt-Bcaffl *- » v > + ^-^Bfr*»B t. * tT* 

5' - AATTTTC - J* 
fctt-iT, BaaBI/ Sfi I Tfllfc* #lfci€Pt* 7 o - - > / 



ft tte79» l-K4t»«0l U«t&. 
-?+3X*fj i.©j9f2©»«B*iC(B0I<iBR*-»*fc»i;, V 

^. o-KKC t#*dnfc&©v»>^*BB*|Bft*»l3'>^ t/tf 

K : 

5' -CCC TCA TCC TCC ACC AAC TCT ATC CAT 
CTT CCC ACC ATC CAC - 8* 

»«©* o- >fr^DHA (IIU *LTo-BK3 7B-74m^ 
rn ?4 Xr$2.3lb BiIIBK- (?.S. Neaaaier fcJtO fl.C. 
{ichau<1983>. Nucl. Addi Bca. . [t, 3631-3654 ) tVHit *• 
0-HK3 7o-7©KHttft©B0r*& : 

5' -CAT TCT CCC TAT CAA GAG CCC ACC TAT 
CAA ACC TTA CAT TAG - 3' 
C©2.3 kb BflItrfT«. tt*fi*© 8 ' $B*#') 4 V»-»ti 
iiBttrtZ-Jt;, Biaflir«ft&h^(>«01 *c*7?o-.=.> 

9 Fa-nC t/W79^^Xt-64 fcb S^h[ - 
Ipal MA»X-*»tt7T-^?o->^4J»BU* * LX EcoRI/ 

ttfc^flxi F * (>B 103 i#«rt. 

»C£tf7(I)OSal (LA. Sudiicki. 3/15/89) ©2 kb Sal ( -EcoBI 
*fr*MU 0 >A-7/r?-t«,T79X5 KPKID3 © 
Bsi8IBffi4»IC^7*?a-xvrT*. C fltt, $fft©3r>©* 

5' -CACCCCGC- 3' 
5' -GATCCCGCCCTC- 3' 
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V -AATTCCCCCCTC- I' 
©ft*tt*2 kfa StI ! -ecaSl tlUotft 

pKK04 ©WAfftf* Hot I TO«ftC J: «*HTES*Itt 
fC£U ? h odd, -i/ » >T$. BHttaX-fc? o->€»BU 
Zjilstra*a989). WaUrt . 342. 43g-4S8<C X *? Eft a tlfefl 0 I- 

nB*«afc*«©*«tt*tc0u»-c, ^sttft* n/: c»jt«e 
jjtaft-ft'cjc-er^vKift^itft^Ho^s kb* 

•fix 5 Kp£EM7(KJl) (M.A. Rudnitlii. Ifaitehead Institute) 

- h + *--tf(ptK> 7o*-*- CXbi \ / X / Taql BJrW ; Adra. 
C.H. •=.(19875. Gene. 60. 65-74 1 ©trSBBTK, h 5 > X 7 * 

x 5 Ktt. t^xpik ae*© 3 ' «t»c**r 



» Ht -500233 (28) 

«. i«o a&^i:t ,T»tfl*'J T^s-Aftltt (Pvitl/HUd 
BBS* ; Boer. P.H. *(I9W) Bioth— ictl GemUct . 28. 299-308) 

LT *-ft»tt««o BBft«9 K« S ' <D*Jifi**tC« 

C«aft«Cl»*«**fl*>f K?o-7 : 

5' -CGC TCA TCC TCC ACC AAC TOT 

A7C CAT CTT CCD ACC ATC CAG- 3' 
J: <? J « afi^'tr 7 J > Y CtlJIi&tt* X \H 9 h'7a- 
7 t 

5' -CTC ACC TTC CCT GCT CCG ACC 

AAC CTG GAG CTC AAA CCT AAC- 3' 

?9S<tll!n (B2&») **»tfc. 
|»7t-^ o-v*>*2BJrtfCa5WT, 9*I.I W Bill/ 
Sac I ft* £6.3 kb Sac I KM* t IX, t X C * * f * > ► « 3 ' 
C&*« kb BilI/S«I*H'**»U *n«: BflE/SatXTfll 

ft* AfcpCEHUJO "PC*? 0 y U 7**t K pNEfl-W 

■J *B*©5' ICS Jit. 2 kb ecoR!/SrtIttWfc»»7T-^ 
7o->**ajj»L,fc. ;©«*© SpMBttc SpM/Xbal/ 
Btil/EcoRI U»» fc&fcEeoBl ftlf€o«o 

aS**JtCTF*t© 3' *K**WU5* EcoBfC 
«<t*ftfc pNED-W l£*tt4UA. pNEQ-115'3' (H25c ) tftfi 
Lf;. 

*1>T. lUoaour h ((1988) Kttarc . 336, 348-352) i:i9C 



*--*<TK)aft-f 79* i KpGE«7(TK) «.A. Sudeiclii) 

fr*BSV TK* * t h4r»fc. C©**» hii. fCEM7(KJl>II -ol^r 

n*cjt9Mft*ti*:flsv Tiia£*©«a«*>)**tf. pgektck) 

© EtoRIStt* B*«HI»ttC*eU* *UTTi:**» K* 8ft««l/ 
KiadaBStffc LTfflOUlL. pGPIb ^11^^ * o-i> ytr 
p€PU-TI«fflHtfe. :orm K* Xhol B»tt»tC*riR« 

At, j*©5' fr«oy;Afintc*fl)3' **©y/r.en 

H*«-pCPlb-TK«*»tCi*AL, «B9Ky t-J/C II <B25d) tflfBU 

fe. j/c si€fflv»ft«waai>iftcyy iicaft^aomjtma* 

ii9»tt»gT««l>y»9l4tl£Jt*ES9j9J-Oft9Ji<gJtCF'»« 

*BWCtlE«S nJtaoc (Bobertsoi. B.J.C198T) TtfttD * 
carctpofcti and Eabnonic Stea Cellt: A Pftctlcal Approich. 
B.J. RobertsonB (Oiford: IK Press). T1-U2H) , ^0Ji^» 
1S^SWL76/7 SHUnil IHcHboo. A.F.*UCF&ndley. A. (1990) 
CM1 . 82. 1073-1085 ) JiTAB-lilfet 

CHaitT. P.B. h (1991) HttiM . 380. 243*248) 

n^Aietioo H i^i:2 -5 xio' att/sottfltTttau^. 

24VBIS. C418 (200 *|/WO£tt«*) UJiVPIAU (O.S fll) 
^4«<:ftll 10-U B c« 9 Kflftttt PO-XM9 
?0-V(SRU 20#l-dt** XCbfad 



£*<Dtt< CUird, P.B, <5»(198l). Mod. Acidt Bes. , 19) 7 a 
BMA Xbt[T»<tL, *UTBfB«r-o-rt 

tTB25e tc»m«»80« bp EcoBI/Xb* IBrfr^Mll^TliaUfe. 
o -7\±ft±&M&*m*V>yi kb XbtlfSW, *r*uwn 

'<7^-t«nifti»*.6nfcafi'T-tt4'«)4»»»i.8 Bb*<> k*» 

iflUfc <H25a t) . *^>7o 7 h#tfrl-^ 

';--^yUft J58fl©G4(8teJ:CfFlAUfm? fe* 
4-5<&?o->6< J ca£ : FfllT©«iSfilK.**'<"1.8 Kb Xb» I '< 
V K*« Lfc, **i£© 4 o© ?p ->*El- Bill. Sac I * * 
C5 PstlBXTIMtU 

*R99(C91*ii**lfew tfrWBUfc. #«W800 bp EcoBl/Xb» 
I«fr*«fcvrB*r*fc. BAB&MA© Bti IT . Sac I 4sitfPst 
I «ft»9»*nfni.l. 5,4* JltfT kb©BM-**J*C, -^Bft 

anfc«*tsae-f ©#tt«*ft-efii.4. 7.5*f Jtc;5.7 kboasR 

CJ:9»*anfc (H2Bi^J:tf t ttROC fc) . ItolBltfk 

c^o*i«*nfc4o©Btt^o-v©*T**. *tt«afci*r 

«©»-CEBUfc 4 o©BW*nfclS?o->** E*©*< 
(Brtdlcf. A. (1987). TefilftOrciftc m tod EibrTonjc St«» 
Cftllt: A PricUcil Apprwb. E. i. Robertsoa B (Oxford: IBl 
Pre.s). 115-151 *) C57Bl/8JttB» + KttA U* «Ut»IM 
©^KC»L, fcABS*ft**»»3nfc»Bfca*©RMfc© 
*#ttt*r*/ 9v«x«tlFBr«. »l*C57Bl/6JH*ill*?*t 
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tt€-^«fticHEr 5. A3J 8S*ttitXY*MTAft©T, *© + 
**$t*6©DBA©** >7*o , H*ttfc29B*»«. 

ft&»**©&*-s$ftt£EefTt't iRcucHitnai^tt 

******** tTa*T-*-ag*ae» C*9«0Jt**n 

J. 4 + H^t : 

5' -ACT ATG CTA T6C ACT ACT CCC GTC AAG GAA CCT CAC It A CC 
6-3* 

***T. D3 ES ftftft (CostUr £(1981). Proc, Natl. Acid. 
Sci. U.S. A. ■ 83. 1065-5089 ) * *3# 3 ft V J X» 7 y - i> 5 

J. **ca*s.5 **yy a **c I /su I (&>i-*i»tt7 T - y 

? o->**aiit,, tnt Sac! /S«l T«<tdftfcp«18 «p 



I BBtttt *V AWA*Utt*£tft\ C*U»il7r-i;?o->«|> 

^a»ift4. zotift* mi /ifio i rflUft^nnpcuT-TK + 

ct??a-'i>fl. y»AiF pCHT-TI-J. 5* <H26d) frf> 
KLtz. 

ittcis -ho^^os lb BcoBiB*fr©t3B$*A»n:, c ©as** 

pGM7-7K-J. 5© XlioIBtt<J»K*77o-i;/jrL/t. tfcfc 

2.3 *6©**%*T*. £225 fU. «tt JBttdEtt £ ©flg4ft&X.ift 
©*Btt«a*t:fta£f©«»*#T. 

WW" 

*»«CilE«*ftfca0C tfiflkertsoa. B.J.(I887> Tcrato- 
eareinoaai aad EairyooU $tei Celts: A Practical Approach. 
B.J. Babertsoaal (0 1 ford: IRL Pre**). 71-11211) * «6±?J» 

nvsnnen xnmmm (icaaion. A.p.fc2tfBradier. a. (two) 

Cell . 62. 1073-1C85 ) ±TAB-!8m*l|«$*fc. 

nm*8n(t«9 ? - j.koi e Hon rnntu -ttTcn* 

ftfc»|fe CHaitr. P.B. * (1881) Hrttr*. SS^ 248-241) 
AB-ltefcfCXU? ► o df p - r * U£*U xu^rotfu-rd 

nnnfttioo -a ±.1:2 -3 «to* *fc/a©a«Ta»Ufc. 

24**«tt. 6418 (200 «/W©SttS0) **CfFIAU (O.SbS) * 



» 15 ¥6-500233 <») 
peon (ui> «t»©Biodi8itt*#*Tir7*/-©friBc^,r su 

IBUCMU * tr Xbat/UllToafcJCfcOaw sax; 

rtcnscs:. *i*t ae^omt o.ia hi i <t>?uj 

?Sr©ft&C^9?ft*4ftl. picll i a © tfaa! 
y^o-i>fU 75XS F pociS J, -*eo (S28b> fcftBU 
ft. 

mti<9 f.-QW.n&r$ntt^ ??xi fpgfio ©a9«»cm* 

0*t)*9f : 

5' -CCC CCC TCC ACQ ATA CCC TCG A& CTA TAA ATC TAG A AG AA 
T TCC ASC AAA CCT TTG GC- 'I' 

8t^fc7*5Xi F <pGETfc#S) €«,T7-)XJl«f o^'i > 

lUosoir & ((1888) (Ulurft . 838. 848-3823 CJlt)E«Snfc 
J^7CtT, 4ES^ o- V©aftC«i4fc*b 

(U)ae^***t, 7*9X1 r>6£l(TC)^*Bco8l tHiodH-CO 
rtftC^OBSV TE»fi*€-»/:. ;©n WU»«-€p€gT©EcoHI B 

totButumithomc+rp o-i>rt.- *5x» Kp«it-tk 

(B26c> 

i7T-^Jo->^4 Ibof r©ORA©«»»<tUJttf Xlt i x 
©B#«fct:,**K. J.«*©5* ICtt«r*5.8 M>©r/MU! 



^rr>7*o, r^-rry ^-f 4?-i/ » >cj:-9bra^i? ttf -.fc, 

E«©|S< CUIrd. P.f. ^(1951). Wucl. Acid* get. . 18) ^ o 
-V*$DKA (II L. HiadlTftftU, * UT«»8!J r P -7 * 
LTH26f C*Sn«500 bp ficoBl/StBmfr4&ffll»Tff*Lfc. 

c©ro -7'tt8f3fefi*e^ffi«?>© 2.3 u HiBdaBSK-^aaiL. 

^fiCWlfiTA* (026* « J:tF f €#SOI t) ♦ *««t2a 

A. *g©DHAEX$?p-J.>y-rSftl6©7y*i 

©ma 

I. PCPU 

71X1 FpB8322€ EcoRIt Stpl T*ftt* *LT*©*y* 

* 9 Vt* K : 

* 9 ^-42 8' -caa nt ccc tec tu tf* ict «c itt itt 

ttf cat act set ice ict- 3' 

* 9 ^-48 5' -aat tu cff cci cif tat ic* aaa *aa *|c 

ccg etc att agg egg get- 3' 
£Stl*L©/:. 
4U/:r?a » K pCPU(, »^03i5t£*BI»* ITot | tz Jt0« 
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(Chriitlt. C,B. * U930 Proc. Natl. Acid. Sci. USA , 7B. 
4180) OT«li (T V* V*tt*fe*A«8CMLT> Motll* 
BBti**t*. COJIIIvrtJlrlL Am»»£** v *©«**HE 

ftfc«*1i*ttTd1t*. kilt. ^©75* I Kla\ pBR3223fc? 

*• ' 

pGPla * Not I Ttt<tL. *UTfc©*'J ? U *" f- K : 
#ij3 , ..-47 5' -tie etc tar ctt act id tga tec tta att 

aat era tat tta tel cga age- 3' 
+ 43 5' -tic etc etc tiff ate act ate gat taa tta 

agg ate cag cag taa get tge- 3' 

3Lbil79Xl K pCPlbll, Hoi I Cfc9»»*nfca^4f *) <J 

3. pGPe 
*©** ij > ? Utf K ; 

5' -etc cag gat cca gat ate agt aec tga aac 

agg get tge- 3' 
* >) ^-45 5' -etc gai cat gca cag lac ctg gag cac aca 

cag cct tee- 3' 



*«¥ 6-500233 (30) 

4* «i > 5 -tf»«fitfctl*e J: 9 **>*•«»«**© 
*aE7o7U>*«$' (S. Pettcrsoa* (1M0). 

Nature, m M5-IN) 

• BaaHtfcSph [ TUft L. * BaaHI/Sph t 

fti n^ P MN03 (p*ffl03 ti. C*«(rft©a«(«Htt : jut!. BacHL 
Ncol. Cta I. EcoRV. »al. Sac I , Xno I . Spb I , Pali. Bgl I 
BcoBI. Saal. Ml. HliUl tilt; Not 1 *#t*<m 'J 

puca*©7*xi ktj**) +i:9o-±.>?bfc. *u 

i KiRC3€ BaftHltfhndlTjflitU HgSfl 
3' x>«y*-a>*trl*AB*lHK BaiHl/Hlodir*fc*Afc 
pCPlb «|ii:;D-i>rUi. ttfey^x! KiGPa <B274iJ:c; 
St) fin*? b-i>yt&; t**r#* UTfcV*? Hot I 






at it f-ftuoun 



? 7 - i>/<9 9 - X Eil8l3/SP5/T7 C Clone tecb laboratories, 
Uc.. Palo Alto. CA > +C?o-i>yLfct hftttVy Z.0MA 

*- *i rf- l 5' - tga ctg tat ccc tit gtg at« ctt tta atg 
tct ggg ice aag- V 

Lfc. goOJ-tr/V l-±«B3£tfc:D*7 , > > K DHQ52 tJ:Cft 
tt J - n-<^ Ko>xy/*v*-e>*tr. .« kbOHiodUVKpe I ft 

t 'J J - 2 6* -cac caa gtt gic ctg cct git esc aga cct 

gac eac cta tga- 3' 
*fll»T*7 'J -x>7U 77-f?o->'»U $*ajtfc. 

*;w jtc/ tf v v©£tt**tr* tc.5 kb 

©fiiadlll/XnoIiStf*;©? o- t ft, *n$©2K 
Ipal/Xhol T«ft*ntepNN03 t-lii:»tt*tft. 7 

7r-f **4 UOXho tfttf aSMLfc. Kflfi 

frit, **«©IgD »aB»tt4«Tfl)^*i:«fltftl^«*« 
Itfff* («. Yeaui* U9M) Eur. J. ImwmI. . i|. 13M) 

pjm©e#itf>f cT«©en**«rf i©***WA.K'j 
^-•eion^mflai* *i/T xaoiTtoftsn^u 
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fc > J aT 4L llJ-o^>ho>x>A>t-. ax^,fiB| 

f,JJ "« 5 * -Uf l*i tic ut ttt.tci til ait tit ut 
tic etc ift f*c- 3' 

X* O-xV^Ufc. 7r-990->lt.| t i 4.3 €*«L*. 
D«*D Ml D.i£^ffD.« (T. Ithiitff* & (1911) EMTO J .. 
L ) **t?5.S kb® XtoIta*Jr4>7 T -f ^o->A4,l * 

OP»5.2 kb Xaol«rff*7T-??B-> JM.S *$*BLfc, 

CProattt. mdi«on. fOoSit 1 KItttc;a-->rt, ;en 
tttdra xiioiBtttaatfc. *^Tx«Rfr*> xiwi t s« 

ITttOfflU. Ttttfjft tec*?* Xko I T© 0 mtfc. 

KpDHlt^^fc. p»HItX. d?tt< £fc 7-3©D*yjr > 
Ihol (5* ) fcitfEeofil (s* ) TCJ 5 fflTC t^T A 8 
kbO|*Al*Jr«>*ffT5. 
4 pCQBl 

79* J KpJKCAliTll (lpiI©T<Vi/77-) TjWftt. 

*-r >ufc, ^TittoiiA t cut vm<ti % rnxm**** 



¥8-500233 (31) 

& arret 

«^tHiMMtry>^ t 251 fcV. IIS ICC. 
Haaphriei * <|IW> tottft . Mj. 44 « 4>ftCMQ.I kb oru 

a. »igbi 

79 a i KpCOII * tool TflftMftL. *tT»TH25iO*« 
Xfo>I/SaU*A«**>J;a© XhoF tt&C 7 o > r 75 
*i FpIMI CD 10) *>r*«Lfc. MC«I it, TE©K«*«©± 

T«MT6C fc*T**LT*"»*ff v-f * a -f > « 

K ^CCefcB-oOthDtr/^h, 6 -3© t * J . -try V > 

C.-lrf *liC **lir*^ gy*K5>ay A > P HClg>ftg 

*Urf-29 5' -c»f ui |t| cjc tec cu tic cc* tgt tec 
CM let ctt ftc- 3' 

?°->A29.4* A29,5t*ai,fc. r^7tmU'77- 
y>a->A29.40 4 kb HlidIRK"4>tt 7r-^;^ 
H CStrataieae. Li ioilt. CA>q>c ? o -x > r$ 



> ASgl.l3£*SLfc-. »<t«T^o->©fr775 Xtmi 
* V rr-67 5' - tg* ice cat tea ctf |tc - 3' 

2- _>r ej 

7 I =>-K«m**«;7r-i>»u-;, 7.8 kb Hind a 

»UClt*C?e-x tU7?3t; KpLTI* Xbo 

*A«fr$J|t«U PSP72 ^C?c-i>5rUT7??X! K?c- 
>HTlikt tffBLfc, 4lVVVft- ttoCSttfrt hKMAHO 

» V>4rjkC7.8 kb«K-*4*ft. :©7.6 lb XhoI/BwH! KH" 
*. 7 r-^?o-> 129.$**0»Htf>T*4.5 keb BaoHlttH - 1 
-*fC» XboI/BaUl T»fc8fifcpCPe*?MC* o-i>flrL, 7* 

3. »tb2 

t I *-f rfi«ex^ 7f-R««7ttfE?(b (sterile traat- 
cri»t> It, Sidtrts^ (I9SS) Uterrul ioi»| TwjboI. . |. 831) 
<D*-x 7 v > t t^t?5. 3 kbOHiadI»yrt> 7 T -^o->i 
St 1. 13**** U -CtTHABfrOS' *aj©fiHc 4? i; u > 



o->pSTlf€ftfiUf: # pSt It© Xbol/Sal I WAK** «to 
ir»fl:*ftfc prel*c?o-^>rt>, 7*5** K > o - > 
PTe2tftHOc (B3D-. pre2«, 9vhtfll' x>»>t- 
Tot©5 kbt2Hfc*c, T 1 fi*««3- K*r; 
>ft»aaizi«tf>x-f 7f ««u^a*«7ttfe^ttxy 7>* 

1 PHC1 

7**i KplCUl £ XholTflftO. 43 kb »A«tf **»U 

Xbot raiftihfc 97 e2f»c ? o-i>n, 79x1 k 

pHCl^ffCLfc CB30) . pHCiti, TC<OEfl«|t0±fiA( Not I 

to m ftir jt 0 7 ^ -em * * x s t >m -n* \z t *« l * 

-JOkhDtry>K 8o©t h J« *7/> thJ- 

Fx9 7>*0 % t>E««*, «^J:Cft^7 1 CH*o 
A-f 9^«4tlfJtV9la17ttC?aM*x^ 7>4>*t» t**r 
e. 

t b utavgntae* rai9.8 amm 

t hmUY/UtmA 1 47* >)-*t+f FIX" Et (Strttactat. 
U Jolia. CA) BtOb KTHI 7t S 9 -«»JI»^0 Ht 

*■ K : 

*'J rf-49 5' -gtt iu ftt itt Kt att uc ccc tit itc 

etc tec tea sit itc- 3' 
*J8i't A? g -x>7tfc. 
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**C€.l kb Xbal«rfr*>KK03 4Ct7?o-i>^t (tf'J'J 
V*-Clal «tt#mfl.8©T*t::* LTtf'J 'J >*- Xho I « tt 
*J:*C< * J:-5t=) * tf5Ai KpYH49.8 tffKUfc. C©#A 
ffrf©800 bP*«*R***f 6t, VH48.8liM«a#*Cl'C* 

arttar*-* u>rt/xr ***v*Wi*.i/ri' ******** 



nccsMac aswtrnas gcrszoc tqgcwcqc jcwnroc 50 

Krnaras Go auiL i ur iTiumuc jqcoasgc a mxutuc u» 

qaicwci ujlioxiia tommgca Msuecna Gt ac imiA iso 

cgwaaaA gmtactigc Tcrrrcarjt ccacgjA ocai 200 

KJL'iU.Jw'lA MGMGCXZr KSCa OCIC^AX UGSC^ZA 250 

MstAapTrpT 

LOU^il ommGlG CSOGgcaa ggn»eee 3X 

hrTt^rqeh eLeuPhoMU VaiAlftAlaA UThr 

KjcctX&Mxjg ccfa^aagg tcgctauea 99&trctacc 350 

ctcececgcg cflctiercrwc •gGTGICOG Ttmui'itC HXM*Jj*k 400 
GlyVaKan SerGLrifelG lnLeuViLSi 

arcmzacr sanoue* MonnoGJc ciqqcigms ukjux.ua 450 
n ScrGlyJO* GluV ULyajL yaPraGlySa rStrvutys v alStrC yaL 

MmJI'UJIIm Ain^^liL tlAllAXlU GGIQQSOC 500 

ysAlaSerd jClyBtfW* SesStriycfc UllsStflr pWalArscaii 

< »(thv*- m ^u-ui^ ciffiMoasi aaaaomc ca iirnus sso 

JCtfioGlyG lflGlytAU&L un»*eGiy Art;UeIleP raXlcsUruOl 

lAIMXftMC TKG&C2GX MSXICOCSG QOdOQG AR3C33GGS ' 600 
ylUMMsn TyrU*WnL yaFteQnGl yAryValthr IXcThcMA^ : 

ACttAESC GKMG0C XROmiWr raOMOCT 650 
spLysSettti rStrTJuttla Tyttte tGl uL tuSerSerU uArySerGlu 

QSLbJUUU TGHaIIACIG mr^farar vuurimai TOO 

Raprte ftlaV alTvrTvtCy a&latag 

rarafaCTHT fvsiarrrT ffifljKMG G5&nOQC 099QCIQGS 750 

GIT!AnsnG TTTWCGCTG TTXMCAAAAX GG5IT*XXl 800 

rnosug* aa 612 
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2- £lL 

■J -iI£+V w 4*2) CI. Sam * (I888) EM B0 J. . IL 374! ) <• 
*t/4 kb XhaJ V/^KK-f Sul fcHindU Ttt <Mfi C . * <i > 5 
-•tf I 0? p; OBfrfrTJAttLfei ¥i*IKtahfc««-tv Cla 
I Trtftift? W ^Tft«*ftfcpWU9.8 +C*o-i>rtf:t 
ifeUfc??** Kpf2 tt, P8AKH"© 3 ' *»©*--? Sal I » 
ttiBj:tf5' JXbol Ott*8t-»T, BC^«-CVH4-2I 

©.t»cit*snfc, t >>K«afi*viHf.8t*e. 

2i»©±l*3.1 kb XbaIfrH-i-»l=5.7 ki Xba I /HUdLItftf 
(^ni K pre2+© 5.3 kb rt x-f » ****«rlS*©-r C 

ASgl.J3***1tL. *CXHio<H/XbaI *C*<t * tlfepUClS < 
9f-*\t9o-s.v7\*tt. £Ufc73Xl KpSr 1-5*11, T t 

w v * <* ir ^ t *■ r 4 if «> b m e * c * -a « it * 7 tt e ^ » 

(sterile transcript) (P. Si4eris<& (1989) International Una- 
tel. , L 631) OHttBtt©J:K<oeWtar3.« kbpf A«H"*t 

ttn«tl^oeM^ h ISA? j.V««»*U*tft4. 

4. PVCEI 

pSr Sul tHtDdETWOffiU. ? U J *»*T 

6' -CC| ftc tic Cff - 3' 

fcat»*L*fc. I<D»tt4*ft«r 5HlT«<tU SallTMft 



S*lri P V2 ctt1S*Li6r:. 4tf:^^Xi KpVP II, 2->«>«tt 
«t KSICaifc^-tr^ > KVB48.8tVH4-2i (*2»R) «&T»U 
4 IS S 41 fc 3. 8 kb© T 1 X 4 » * 5 ' Wtt*EW4i*t/. Sal I T© 

fcbfrrr^WBCJ:'), pvp #Att«-e*«r *. *v»rt*i»A»K- 

f p T «20 Xbol tttt«*»IC? B--VrU r?^; K?n-> 
pVCEl (B32) tOfiti. PVCEI 11, t h t I *«af£f-4a ^ O 1 

<r*irr*. ^M**S**«i:<I>W«>-*--? Sall»tit*ffl 

i^T. D. Jii itf > Ft;o-i>rt« I tir* 

te«. t l o 3 ' $m:9?rns' x v^^^-^a 

**rU ^L-CHtAMrrtAWI* Not t *ttC-k * II fi. 

5. PJIC2 

r?3ti K^o->p»GE! * Salt THAU pICIII ©Xho I If 
Aft« , €*«1'ti^ o-iv^tfc, tlifc?o->p«C2 (B30) 
tt, 40©«|j«t KWB»«*y> >K tfrtt<t|>8-7©D-lr 
fy>>, 6-3©thJ. *7/y FftSs t h J - #i * 

Ktt©i««>4 kb»»K«t*t:, M»©a-f 7^**t:5«»3r:i8 
69«IH? V^Cfttr) **Wr*. *ll4©thKHtt» 18 

h«*3- A>«>i--ca«*n45. ati»A*)tfl>5' *m©a 
©+ic ?o-i>n, c©*»^ae^9<»«iix.f «n*4rHic 
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?5Xi KMttl *?J:t*pBCl© Ketl#AtfH**T<ro-aY4, 

*filUft CR78L/I x CM) P:?')xa)Bo|(3t4.|;7^7pO 

40C <B. Roni. r. Coitutlal ft£tfE. Uer. Kttbodi of 
(UoipulaUit tt» Umsc Eabryo. I88&. Cold Sprlru iirbor 
Uboriuri. flei Tork) A&B LfcllC* lit. ttASfifcE** 

*LTBaiioi£t£ 0Uet <E, brln «rioo/ Uae. 
Aitibodiea: A U tertiary Valval. 1918. CoM Spriat Harbor 
Uboratcri. Kei York) tr Jt OEEfcftfc* 5 rr* 

CW*«<£7$**y ?D-*-*K|t: o->AP8. 10285. AKAC. 
lie. l«tbroot IIB) *Jifft Mt€ Cf|Jll&tt^<>A«y 
^Att» <*d->J15I2. 10280. ABAC Inc. festirook. ME) C 
>n/S, B*£f*C*amfte*l2l9lCftftl,. 



vxj?*>Kj:03-K*n*Afiro^ij> Mono finnan 

•sTl^ttl'ti^a***. Y 5 >AS? x *tl?CD£% 

9 >XO *-? ?tttt t V !|ttO*lfi, *CflCpBCl h 5 

4±riEL (litre: 

BttWlS 

A. HBIt^ftftt HiVDJty/> HD*M 

7 r- 919 9 -xmivmm (ClooeUch laboratories. 

Ue. Ptu Aito. CA)* e ? 0-.=.;, 7£ nfc 2 «<o t h em«*r 

/X-OhA^-fy^y-*. t K Eft J - a «f > h8>i>^>t- 

**Ctai.3 ®i k» p*c 1 /gia4a*ff*mi»Tx 7 v-->rr 

*• tj 7 5* -tea ftt i»i rtt tec tic mi tea tei it* 

tat act ttc tec- 3' 
t*)X- 8 5* -tee et| aia ete tee tit tea kc tet tea 

ttc ace tte *it- 3' 



ft $ ¥6-500233 (S3) 

*><Dt*5 3e?-**A,r*9. * tTBffiirfci,**© t Mi* 

uK«iiiic->v*r<DaiSA T,*-f«tt*^T« (S3) est* 

St ISA T v «^ujt« K 9 >xy ^BttoAJftO t 
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■ + 7^ 5 K&X<0 Xbo I *tt^»A«frE«<D 5 • 

♦ HirBK-rsi IM. m I V<i t-pSP72 ^(1^7-? o- 
->^r*. lft»VOJtr/> !■ a->* Xhol 

iP»cl <Pacl J - xi -f > h a >x >^ -fi < ofittfll 
■ T*»3»a«J«»*T**) T/fiftt. *LT#A«fre Xtiol 
/P»e [ T«ft * nt: pflC2«l»C? o - i> jru, alffiWVD J 9 

Kx; v>blcTT I ^ttfllll (CtitiSM7ttE?&n 

A. K^y»-OfH 
I. K-<?*-pCPIe 

?Htf K: 

t 9 ^-81 S' -tte etc ate eei tit ete gat He tie eat 
ctt tec itt ate etc- V 
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t ')=*-a» 5' -ftc etc fgi tec tct m ict til est cct 
c» lac cct tie ttc- 3' 

u©*. tt;/;rf Kbgpw t*\ Not i cut 

C J: !> Xnal .Xbol .Sal ! .Hindi *> JECFIaall ttftft 

ct «■ * -r * * -j »j >v»-**c. 

75X1 K*?*-pCPla € NoltTflftU *UTK©*'J7 
? * U*+ K : 

*M ; 3'-87 5' -tie etc tit ct* eat tct lit eta tit ate 

etc tat tgc- J' 
* y s'-tfi &' -ttc etc act cm ita tct ate tit aat ett 

ttc tae ate- J* 
**©<fM::««tf U©*. £t?fc79X 5 KpCPld it* Not 1 Btt 
C Jt>)»** llfc Sal I . Hiodl.Cltl .BMHIfcJ:tf Xho I «R0 

B . J < te XUC * »o-><0»» 

7t"^7^-A 6MBL3/SP6/T7 (Clone tech Laboratories, 
roc.. Palo AJto. CA)4»C?a-iVr*tl/:b Hfr»^>f/.DNA 

t 'J =f- J« 5' -eac ett est cca att tit ice tct m t*t 
taa act taa tea- 3' 

ftiti. 136.2 J * t -tr>> J>**fc7.4 kb XhoI«H- 
4r*«L, 79 X * KpNNOS *C*7?o-i;/rUT79Xi V 
t o- >p36.2 tftBf *. C <»f£**^> > K t *K J jc * 7 

136.5 *£*»L. * LT73 X £ K pNJtOS *i:t9*?o-i>y 



©*»J - MHoVlW^V^-^iHi. C©2.3 kbRtt* 
*0L. pCPlc «*»fC7o-i>rLTpltHS2 tflc6tS« pMHE2 4r 
Sai [ TttftU P36.5 ©13 Kb Xho I 19 A«*t * * © * 1= 7 a - - 
£ fcfc75*i KpCK2tt. 70Xtt »>©** J -/i-f 

> ho >i> > ? * > habit© 3 ' 

Uti»S: tfilttli, pCllfc»-T*S. Mh 7 ^y*>©ft 

a*a»T*fc©e* n«*x>«^^-> w^v^x * fc«9 •? 

ier (1989) E«B0 J .. 6^ 1959-1964 ; S. FetttriM <& (1990) 
Nature . 34JL 165-168) T ft «T * Z 1 

*. ■ . 

2. neadftfe *a«8Tic«?jt v ► © *• 

TT-'^^^-il EyBL3/SP6/T7 (Clonettcb Uborator itt. 
Inc.. Pale Alto. CA)+c 7 o - =: > r ft fifc 2 t h 6 MY 
y A DMA 5 ■< 7 9 U - *3fi.S ©3.5 kb Xho 1 /S»a I 
ft h «ftIJf««n^tA7 M-x3TLfc. »tt7o->a>, 
*©V n*f K : 

4-4^- 65 5' -att ttc ait tie att tit tct tit aca t&c 

ttc act etc aee etc ate - 3' 
£©>W7 'J » >liOt*TK*Ufct V7n-7fc J 7 

o-7©K»fc'W7'J /YXlfc?o-V*»lt. *ITM 

wsnftvj«tr>> h©DitABntR*r*« 

xrt*J *-*CJU* J:Ct*pCI(2© Xbol«tt*i=«r7>o- 

->rt, »KKanf:jt«« >x^x >€fffir«, Nett 



» 15 ¥6-500233 (34) 

LT7^;U K 7 er- >a3«.S fftBti. *tl ^ 2 -J« ^ o - > 
f-|Cf4e. J cl ©7-2 kbi:ftr***Cc09 HTttTlft 

. c. «ttw»f\fcg« t-svxyxvc&ftg 

pCSl 

Cnl6Hn^?Xt K^o-> P 36.5 4M3 kb Xbot««" 
9 kfcaTHent-ac. tt»AKfr<05 • *JJIA<75 A I K 
Xbol «ttCJta tftttSST, 79X5 ^-pCPte ©Sal I A 

V J %*7* > ht*frfo->(kKK-tas-? 5 ' Xho I «tt 
► 9 >X^*>»rt*tt. thJ-Cji'fV l«d>i l //>^-t 

-t^X**J -*-f *✓ h o>x>«> + - (J. Bantrji^ (1983) 
Cell . 33, 72B-7« 3 tt^9 X Y y A DftAOO. 9 kb XbaI«M" 
tpUCIS <FCt^?a-i>n, 79XJ KpJH22. 1 

fl;U, *l.tt HaJ-it-f > ho>*>'Ot- (A. Hayday 
^ (1980 Naturt . 307. 334-340) t»C7r -i^?o->il.3 

ft. tU7*n; KpNHEl li* H*«<#-©Ba»HI /HUdDttff 



T©*<tt:J:0tth5 >X^x>»attt*^7 5 -EW aft^*«-r 
4. T^a-xy^irfffitfcWAaWK-^T^xttotttttiC v 
000-;xHU H 9 > X J v ?7^tftfit4. t 

(*tt«l4) tSEL* tHt*t*4C*atS7 

VJjtfl^4 0ifl)t<, JTMX^? h*©«« OtIVD Jtt* 

>xfi>tftat«v-7xes;8*tf«, rxh9>xi;*-» 

CM V^0*j >/<94>«ttU. t h«Xtf7^X©ftflt«^Cf«M 
ftffr >c«*«Cflt*fit» (Phanintejt. San Ditto, CA) 
TlbftL. * L "CP AC Sew 7>rr*£l (Bee too Dickiaseo. Sin Jose. 
CA) t«-»X7D— tr-f h y h «J-Cj:07>flfr*. **»©B«i 

b©a£xc««uKA©b hBiK/a««4>««&l;£o45.Aax 

«nfc««h9>xy*^«*«*, th«; *o- ■>-*!£*©« 
d. WBeif»ftrv^^v^gM»as^iirh9 >xy * v©ffg 

1. )• 9 V^f * >tftRt«fcAO J c**?r< 

**-pJMl 

P36.5 ©IS kb ©C«*W XHoI #A»K-*>7 W ->**T«a 

u, iiodir*ft#*i7 uy»7»a*n/s79xi KtCPtd 

o-i>rT4, #A*H-C J ' SKl^^^^ -a^OClal Eft 
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*A«*fi*t3ft.S !*Attfr*«l;aaCA6*a->«anf 
CO*o->»JCJtl (BSD ft. 7.2 MO±.ftCU*Jtat «(DT 
*i«t h J*««*fJtffC***€^tr. tttt 

*fc*c«to*t* Noll Btttr J: ORIIAn*. 

T v 7 T -M^-a ElBU/srs/TT (Clenttectj laboratoriw. 
lac, falo AUo. CA)f>C 7o-i>/Jhftt Ift&f / ADVA 

*«5nftqMfi^tf>>httt DHAa***,- 75 A £ F 



* K y (PCR) Ci9:0«S^4 
**** * : 

83 5' -eag etc tag tte tic ict m ice »gt ttt - 3' 

*4 a" - 84 8' -etc ttt «ii cgt ect tea «c - 3' 

3' *©t>J Utf HteCfcPCRlCjt*) 

* 0 rf-85 5* -ate cte gag ecc tie taa aac cct tea eae - 3' 

* U 5' -«t isc tct ata tat lac lea ate - J* 

a' cfltHiBinit ihoi Tsar*. »^nfcR«-e-»ir77 

Xi KpC?lf ^iryo-i>rU, FaVHffcMT*. 7 

WttttiflOl-Jtt Kail /Xbol T«<tSftfc7*A 5 K*C7P 

i. iea$ nsv. 4e^cKueno«« 

t >'<9(FIO q (A)* RU 4r*«T** £t£ 

3?»a»i«l»r. 7**v-fcbT:f«J=r-(dT>€ff-jT. »-« 
eDtU*****. *-«cDXA«r*«U « LT9 - I>* t 5 >X 
7*9--tf*>*-»T*9rfUe)*«€lttDr5. *HT, Frotuua 
* < IfW - Proc. Natl. Ata<. Sel. K3A . 86. 8998) OJi&O&B 

*9:*-6» 5' -tta act etc tea fit ite tit - 3' 



» IS ¥6-500233 (») 

Et, t K£f*^fc$C 

a, ? o--:/ * - >?gf oft a 

l »CPtf 

*0 V 5* -ggt c|c ttt eta etc gat tec tat ctt tie 
cat cct- I* 

t •> V 5' -tic ct| tat tic caa get tic act era ttt 
ICS tic- I* 

*.ttz?*xl FpCPU U. Notlfttt* Sfi I fttttC*>>Bltt 
6*Xft Sti]. Xaol £*tHHadEt|&t>4e. 
£ pV8f 

t KV. -V? T 3 «J -»Iie«fK?.<try> > Y V.251 CC-C. 
Rutttrtet ^ (1988) Hater* . 331, 446) tft2.4 tbO 5 ' Mftfi 
W kb© 3 ' ftffCJV c?-i|c. 4.2 Sphi/HlDdtttt 

^iUt^trfXl FiTH25l (MOftttfl) ^**Ut, «tT 
79 x J K'C*?- iSalact™ -! (Prowls Cora., Haditoo. t() 
*C*o-i>rtft. 5' V.251 ©7o*-^-. 



f Vrf-'c* 5' -ctg tct tct ctg tat |gc gec (ct)a(cg) 
t(ct)Cct) Ccg)ag Ut)t(cr) eiUtO ct(gt) ttt 
(cg)t(ag) tc(gt) gt(gt)- 3' 

Ktt«npcR«usn/i:igi 5- encr 9 -*«(,»«. 

t'/^-V tt. Rai I 83tt**tr21 y ^ u tt KfcKIKHfc* 
l»-C v ?KiDfe hV. *r/>h»!trx;v>«)j' 3t«^«PQ 
?*630**U**K*«Bil**aT** (Ccabank: Us Alaaot. 
Nl) . CO7 5Y-7-t0NA4f tf y 7-m*U S-SfreiM 
X*a¥cJ:0*tt»«>75*f T-*»i5Jt;»r *. *v»rar£««4i 

tU^-V 8' -ggg cle gat tet tft tie tet cac tit ttt 
t(cit)t CacgtXtiXct) aca its ttt caCct) 
(tt)lCct)- 3' 

I-07 U-A7-?f|«3*«>«a©7T 5 Kr*KH 
II«8f«T«*2l?^P*^FaflE«4r*Wr*, 7£-Atfc 
^MrfJ^Hrt-KOOHAiJfy /9-^T*lft t. *tT4tttt*> 
*-f X»»C*9*««075<<v-***aH<r*. «*(&^aj* 
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5' -etg UK id Ct| lit gjc ice - J' 
5' -Ml etc gig get tit ttc tct - y 

*tt%yi<t«*ftC<£«tt8U Kail* XbolCfcO 

i:?o-i>H, &»lBftaEfti:«i^Tfta*n*iJKaG* 
eilCDf Y7? 'J -tfPRT*, fVflfO Kai I 8ftt«F^<Ofti8li, 

U XholKtt*^©«ftt*i?ft*fi**r/>h©3' »*fl)t 

c *tz*%JL» ? + * *nmm-t *n mm**) * uttKv 

*? *tf\T ©W©KB*«^TJ*3;6ftfll©^a«S-f €*ft*L 
XT4 C6eoluk: Us AUboi. NN ) * 

tft/Mcf ef:*>C^*4 r^Xi KDKAt- si i ira 

<tU ?9^»*3t77;-*tft»lt!' >ft»*»*u 
act»r Motir*<tT*. sn i >»*n*i->i^ 

Hot t jUftBC^-y^*X7T^**»*T«. M<t LfcDNA* 

4~ *i rf- *|* 5' ~-ffc eta act tat C|t ccc ata ttf aia acc 
tec- 3' 



-7 ?v*x*frftu * tr^n^o^^^* t Kftgeror «j 
>h5>x^*-*?v*xfc2Eft**;fccj;0ttain*. 

*© J; ■> Sextet hTHJBUr?"*-* ;"<?'*« 

cttR£$nfc*ftttA*Aft::fc*ft*Uri'* CT.F. Divies * 
<19Bl) Neit Enlaid J. Bed ., 325 , 238 ) . r ©fc* * nfcffift* 

rat K*y * o-T-Att****T* :: fc#sri*TA%. 
t hft«ycr u >t»a-r* ^ 5 >xi>*~» ?v?xtr. a 

(Millar* (1982) Hew Entland J. Mb* .. 306 . 617-522 ) • 
Harloi*JtffUo«ir J: 9 E«$ tlfc J: 3 C <E. 8a riot UtJ D. 
laoe, Aotiiodiet: A Laboratory banal. 1988. Cold String 
lUrttor Laboratory. »•* York ) „ * J 9 « - f Att*fr£» t * 

t M****Bre>«*©'W7'J K-7tlRt«, 

b. fc KTaftt/*7?-Efl*»ftTg ^vxyx-i^ 1 ? 
*©* t«a-»**icw»w«nf:h i-TBisnr7*-ncR) 

PACSdtt C Jt 0 * n *© T UttcoftBi^© Pf r- 9 > A i> x > © ft 



* 'J rf-V 5' -ggt let eaa tat g 8 g acg etc agt ta- 3' 

>«ftrft. vftfc^Brfro Noti««»jfe«^f)^y?i^ 

©t^?^ ur-r- k*«-»t«j*Hi£**iii- *. Sfi I *«t* 
6Si:iift*LttV*©T* v*r/ > ntfc v * r * V h #»-© 

x$*a«tt*BR*i»K«fc9iMx*fBU Ttfo-xy^ 
**«r*. **xa«*nfc«ft«*D- J -c** 

DNA KM* («JLtijHCUfcltpKC2ftA«fr) -fttr t ^ 

M*«!*r*ft-r*, *«i»tt, »a«ft*pcPf<oji^ 
r*-***r<> <tfr t«Brrtn«*> «s©xt:h-r (ft 

«t,T, B»tt«fcttTIBHr^y-OtXOt7t7> CM*. 

4C^tifflftr*4. t**Ltt**9, t hftftro^'J >t»at 
ft^^X CiE*ft«t;Eft) tt. *tl^CD*W<5Bteftxtr 



atl-n^TT v tr *-f *. ^ft«>TlBfclCfct**CftWK>t,©*T t 
l-a*iJ:C55 TCRft* I8SIT * ftttt ft«T * . ftfiE?«5H8€« 

»r*fc«!>i:u"<tti''<A«>*«ft** t ***^- *u^<Afta 

iS^OT, ICR a*»^Cf B ftcDNA? o - > *#TCR *Ea? f ^ + ^© 
JKTf:F7>Ai^*>3e»At7 1^ CT. Choi * (1991) BoL. 
Call Biol. . U. 3070-30H ) * K lf*A t *. ICR a*£'J$m 
cIJKA h 5 > X V *. VfllBlttttv^XEOWeE^CW^ttACT h 5 

(B. Clef en 6 (1988) Add. Sty, latmnol. , 6^ 629-962) , TCR 

ftfc*ffi»att!3tftft* (To«as«id« (19«6) Natorc . 324,. 
57S-67T ) *itf**ft#C»*«-Ct£^. 
Tttftl'*rt-tfiBltf4ftH5>X^*-*^v'7X€tf 

l^(D*ft«*7* -7 Ht««r6fc K/? o 
■T60KirilTfc«V7Xtr>Kr4. *©iSttv$xc, tm 
*A***tfctt*-©TCB B«-»atfiTteftfttt**r«ft* 

Hc«»$f4'M7V * LTBI8B*** y h t 

»*»(rffftrft t htt****-!-***©'^ K-vta« 

»»ftt9 
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BB t f"v©ai&*fCJtOT">A£B»B*KBA*n*, fc*yy 

^tift«yord >^v«yx>«? o-->^€E«r*« 

KtrxU/f. I. f. £(1115). Trtttcrtotlca nd TrmUMot : A 
Practical Awrcach. a, P. Htaaes **CP5.J. Ituiosfl. 89-129 
K. tBL Preit. Oiftrl c J^EBanfc Jt7«£ LT» 9f»1t h 

ifrftia«*&tt*«*t-«. MintBi c**t*p*s r**L/t 
t hnmmm) * •.SMBAATtro-xra, ?*G«*>a*, 
-eLrflrcov^rasoorfi edtjl ts as*© i ,/^o7dt^ 

--tfKCJt*, W*li«C-3^T«500«ll CDTA. USDS. 1M CTT 
<f>0 J */«f©7of-f -r--tfKcj; 0, 50rcTl8BB»«*L 
A*. »7o, >€«ai/«l©PII5PXTE«PT50XCT30»«'f 

►r*circj:9* 7o*-<*--*K**ata;fl:rft. (*w 

TIL Piatey t=^0 Correct Pr»tocoli It HoieeuUr liolotr (P. 
Ausi»«l*B. Jitta lilty I teat. «B4. l«tf. «*tf»2,5.l«) 
*CE*S*lfcJ;*c, 7#o-xt>tllHli«mfft Hotlr 

Rot I TBfcbfciHU*, *fc*rAuti. 1. 6(1999}. Hoc. Act at 
«er. 17. 342S-34S3 r^OEBShfc*?!;^**?,-*^ 

•J -£»<Dfta***t/ C-fl>K>f(*8erB»B^(lfll8). 
t*HeUBfi**670 kbKtf 1 1 TBifcS *IT i» « tfn * 1 . *A* 
*4tt*n#fc t»ttftfc J;tf«* DMA **©li830 kbRrtTA* 1 



ftsow*. £*«***r*fr©jtBc»A*ftfcv*r* > 

570 kb MotI»)f<0^rt«(ctft fftT , ftSOH^MlAiSttuJto V 
-D Jtt*«ff»»* *tT|«0**X*icjtO V-D Jttatff -5 
*fcfcl-*>*0*i,*B4**ft9IW«BU UT 



bbtmac xw<x>** 

MBt**Wr*2o©TACf>. Sllrtnai*CJ9M). Proc. flit I . 
Acad, Set. USA. 87. 9913-9917 C X 9 Ett« flit X 1 <t tfft*fi 
BBAC-fc 9»a*T.*B#L*K *B©SYKa*©EH4>tafr 

>-T-i>4: i ^©*BB*'<?#-7-A**tr.fc 9 c % 2 
OOTAC *7-ACHLT***L**. «ST«ntf. »A»«- 

9a-z.>m. BABtf*AS-*BtMfrT*i-«4K % 
Coihrie irlOPIak (lift) e Jt 9Eft*«ifc jt *f=. I9<0t 9 

*at6. sautt^^acesneirrerAc «««r«-ft«ctt. 



» 8 ¥6-500233 (ST) 

M< CleCflraict. I. <&O890). Tetttiroi ^ S5-71) * 7 * - 
■nemo *otI«tt*GM*L*4. 75X5 K-UCSlB. 
»rACa«« CCIeiwctOtCcoBl T«ft t* L* * ? 7 u t + K 
5' -AAT TW CCC CCC - 3' O^HTTll^t^c tCiO. 

Tr«tr^(1989). fractal I. Acta. Scl. OSA. y, S899-5902 
G*0E«*nfc*5C S« Hotl«>t-4r*OTAC^>^-4r* 
• f*. ^a->ftCtifc KaM mxnx* % 1 Piaaar.nac^ 
9 E« * nfc i d <i x 7 4 - * r y *C2i^ Ac x 0 « 0^ t 

»«DHA*^»9ire. \*X1Mrl >0«Uci»J9fU«>«IIC. 
-k*tfc«9*9iBBOttc«»7^ yo-f >j?xjr H-e. 

hi*, m e^*^7^-^Fy**ft*9icj;9»«c. *tr 

9*7 *?£/•;/ (Calrk»6(|HI). a BO 1 .. 10. 1629-1934) 
ill>«20 

y f J U KB It r ^ V X 1> x > 

rttm*frb hyy/.i»uo 85 it cb4*b) 

TEB*nfc. &B9iBfl^CB«a«OB^ % «*tf*3tf-© 
V, -V, «*tf±E»970-«30 » Hot I 9f M-©±B<D57(» kb Not 
IBfr, trl*r*YACtJb.*«la<«Br*. Ceeraan &CI988). 
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